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The West Shore Rail Road and the New York 
State Canal Landa, 
Written for ' Surveying and Building News.” 
BY ©, F, CARPENTER, ©, B,, LITTLE FALLS, N, Y. 


The New York, West Shore and Buffalo Rall. | 
way is called a gigantic enterprise, and so it 
ia; by ita narrow strip has been taken out of 
one of the most thriftyand populous sections of 
New York state and devoted to railroad pur- | 
Mohawk Valley where a large percentage of 
the land taken ia within corporate limita and 
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consequently of more value than the outlying | 
farming sections, 

Could the total cost of this great work be} 
laid before the public, the same public would 
be somewhat aurprised; and it is fair to a 
pose that could the original projectors have 
dreamed to what an extent they would be | 
called upon to meet the outlay demanded by | 
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the many unlooked-for items of expense in 
right of way and construction they would have 
been loth to put their money into the scheme, 
but once in the tide it was safer and cheaper to 
go ahead than to back out, and the result is the 
West Shore Railroad, which is rapidly becom- 
ing an accepted fact and for two-thirds its 
entire length from Jersey City to Buffalo is 
recognized as a regularly running railroad and 
claims its share of patronage with the rest. 


‘| 


AMERICAN OONTRACT 


One of the unsuspected obstacles met with, 
was the difficulty experienced in securing the 
right of way acrosa State Lands and State 
property in and adjacent to the Erie Canal 
and the consent of the Supt, of Public Works, 


to occupy these lands and to construct their 


railroad thereon, 
The securing of these points led to a good 
deal of surveying, figuring, talking and ill- 


: particularly is this true through the feeling, and were opposed with the same snergy 


with which they were urged, 


That the canal authorities had a right to 
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withhold their consent until the conditions re- 


| quired in the statute governing such cases has 


been complied with, was undisputed, as may 
be seen from the apirit and text laid down in 
Lawa of 1834; Chapter 276; section 17:— 

“The canal commissioners are hereby tIn- 
veated with a general and supervisory power 
over ao much of any rallroad as passes over any 
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canal or feeder belonging to this state or ap- 
proaches within ten rods of such canal or 
feeder, 80 far as such power may be necessary 
to preserve the free and perfect use of the 
canals or feeder of this state and necessary 
for making any repairs, improvements or al- 
terations in the same ; and said company shall 
not construct their railroad, over or at an 
place within ten rods of any canal or feeder 
belonging to this state unless said company 
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shall lay before the commissioners aforesaid, 
a map, plan and profile, as well of the canal 
or feederas of the route designated for their 
railroad, oxhibiting distinctly and accurately 
the relation of each to the other at all places 
within the limits of ten rods as aforesaid; and 
shall thereupon obtain the written permission 
of sald canal commissioners, with such con 
ditions, instructions and limitations, as, in the 
judgment of sald canal commissioners, the 
free and perfect use of any such canal or feeder 
may require,” 

The Board of Canal Commissioners waa dis 
banded by vote of the people in 1877 and the 
authority of the Board veated in one man under 
the title of Superintendent of Public Works, 

In the “ Proceedings or the Canal Board" 
for the years 1881 and 1882 are found recorded, 
the permits granted under the provisions of 
the above law. 

A great deal of valuable time waa, however, 
consumed in making the necessary surveys 
and preparing the maps, profiles and erosa- 
sectionaon the basis of which the permits were 
to be secured, 

The contractors for the railroad construction 
meanwhile had arrived on the ground with 
forces, toola and appliances, and in engineer 
parlance were “howling " for work, 

The firat permit granted by the Superintend 
ent of Public Works was on October ath 
1881, and was for right of way, ote., over a 
small parcel of canal land in the township of 
Little Falla, Herkimer County, N. Y,, five 
months after the orders were received by the 
engineer corpa of the rallroad to make the 
necessary surveys for obtaining the informa 
tion required to inatitute proceedings to obtaly 
title tosuch canal lands aa were croased by the 
railroad, 

After the enlargement of the Erie Canal from 
the size of the old “Clinton’s Diteh”’ to tts 
present cross section, & compass survey of all 
the lands, ete., acquired during ite construc 
tion was made by Holmea Hutchinson, C. EB 
This survey was based upon @ now very uncer- 
tain and approximate line, being that Line 
formed by the Intersection of the surface of the 
slope-wall or vertical-wall produced with the 
surface of the towing-path, more commonly 
described as the “inner angle of the towing- 
path,”’ It isa line very difficult todetermine at 
thia day and date; this base is known as the 
Red line from {ita color on the State maps, 

From this base line the outer boundaries of 
the State lands were located. These being 
marked tn blue on the State maps are known 
as the Blue lines in all canal surveys. In 
locating pointa in the Red line and Blue Lines, 
measurements begin at a culvert, bridge-abut- 
mont, waste-welr, lock-masonry, or some other 
fixed object, and run along the Red line on 
such a course, 60 many chains and links; 
thence with a change of course 60 many more 
chains and links; at curves the beginning and 
end are noted as also the terminal points of 
chords to the same. We have thus a traverse 
line following the edge of the towing-path 
nearest the water as it crooks and bends 
with the line of the canal; at ¢ach of the 
points of intersection of this traverse a line 
is drawn, bisecting the angle made by the 
two adjacent portions of the base line, and 
produced to a point in the Blue line both 
across the canal and backward across the tow- 
ing-path the distances to the Blue lines belag 
indicated in chains and links on this bisecting 
line; these new points being connected form a 
second traverse line, one on the berm-side, 
and the other on the towing-path aide of the 
canal, 

So much for the survey from which the 
original maps were made. 

The West Shore route dodged in and out of 
this State property cutting off regular and ir- 
regular shaped plots, the metes and bounds of 
which, it became’ necessary to locate and de- 
scribe, and this gave rise to a resurvey of thet 
much of the State Canal lands as was traversed 
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by the West Shore Road, the details of which 
are described in what follows: For use in this 
survey a series of tracings were supplied at 
the expense of the railroad company, being 
copies of the canal survey maps on record in 
the State Engineer’s office at Albany. 

The survey was to be conducted under the 
direction and inspection of an engineer from 
the State Engineer’s Corps, whose services 
were paid by the railroad company. 

All work was to be done entirely to his sat- 
isfaction, so that in presenting plans to the 
Superintendent of Public Works he would be 
able to endorse them as correctly representing 
the actual situation. 


The field party consisted of the canal en- 
gineer and an assistant engineer from the 
railroad; five minor assistants taken indis- 
criminately from the construction parties, and 
a boatman. The survey was begun in June and 
continued into July with the canal open for 
navigation. ‘ 


They were disposed as follows:—The canal 
engineer and two men on the towing path; the 
assistant engineer and three men on the berm 
bank; and the boatman in his boat on the 
canal, ready to transfer men and tools from 
one side to the other. 


The tools used in the survey were one 100 
feet steel tape, two 100 feet drag chains, one 
66 feet (Gunter’s) chain, one 50 feet metallic 
tape, four transit flags, one heavy pole axe, an 
abundance of dry, hard-wood stakes two 
inches square and two feet long, sharpened at 
one end, red marking chalk, a pot of blue 
paint and a paint brush. A scale of 132 parts 
to the inch graduated to ten feet divisions was 
found very convenient where,in the absence of 
dimensions on the maps, scaling became nec- 
essary. A team and driver with a three-seated 
wagon followed along the towing path and 
materially aided in the transportation of party 
and encumbrances, saving many valuable 
minutes; a flat-bottomed scow with a tow line 
and oars completed the outfit. Two sets of notes 
were kept, one by the canal engineer and one 
by the assistant engineer, and these were 
carefully checked by comparison in the field 
as often as convenient. 


The mode of procedure was. as follows: A 
starting point having been decided upon, the 
forces were assigned their proper places; the 
canal engineer from his greater familiarity 
with the maps called out the number of chains 
and links to the first point ahead in the red 
line, both he and the assistant engineer record 
this dimension in feet in their notes, calling 
out and checking the reduction; the two men 
on the towing path then laid off this distance 
with the 66 feet chain, and the canal engineer 
marked the point with his flag; the boatman 
then carried one end of a 100 feet chain across 
the canal; the canal engineer standing over the 
new pointin the red line spréad out his arms 
till his hands lined in with the towing path in 
each direction, then bringing his hands to- 
gether, he lines in the chain’and a flag at the 
end of it, repeating the process of lining-in to 
insure as much accuracy as possible ; a flag was 
then placed at the proper distance of the point 
in the blue line from the red line, one of the 
large stakes driven solidly and vertically in 
the ground marked the spot ;this stake was then 
painted blue above ground on all sides but the 
one facing away from the canal, on which face 
the number of the stake is marked, calling the 
first No. 1, the second No. 2, ete. 


The distance from red line to blue line was 
then noted in the book in feet, as also the 
number of the stake and the width of the 
water in the canal. 


The station and plus of the point of inter- 
section of the bisecting line produced, with 
the railroad centre line is noted with also the 
distance from blue line to centre line on the 
same line. 
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centre line the station and plus of the inter- 
section point was found and recorded in the 
notes. These intersections were found in 
each case, without the aid of a transit, by sim- 
ply lining in with flags. 

Lastly, two tie measurements were taken 
from the centre line of the railroad to the 
points in the red line; these were taken from 
the nearest station each side of the point of 
intersection of the bisecting line with the rail- 
road centre line, or, at a plus station where it 
was inconvenient to get at full stations. 

These two last measurements made it possi- 
ble to plot the survey from the railroad centre 
line. 

The field notes were kept after the manner 
shown in the accompanying form. 


L7ELD- NOTE [- —— 
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Locks and other canal structures were lo- 
cated as they were reached in the progress of 
the survey, so that when the map came to be 
plotted everything could be shown as it stood 
in relation to its surroundings. 

The maps were plotted to ua scale of two 
chains or 132 ft. to the inch, to conform to the 
existing State maps, the plot showing the 
center line and right of way boundaries of the 
West Shore Railroad, the Red lines, Blue lines, 
water lines and structures of the Erie Canal, 
substantially as shown in the accompaning 
short section of the map. 

The cross-sections were taken at right angles 
to the railroad center line by the usual method, 
too well known to need description. 

The cross-sections showed the towing-path, 
prism of canal and railroad prism, extending 
the contour in every case to ten rods distance 
from the Blue line, substantially as shown in 
the accompanying plotted sections, which are 
taken opposite the stations indicated on the 
map. 

Occasionally much difficulty was found in 
making the new survey maps correspond with 
the old, owing to imperfections in the original 
survey or errors in plotting the maps from the 
same, and this led toa deal of “‘ fudgeing ” and 
contriving to make at least a show of simi- 
larity. 

From the maps the descriptions of the par- 
cels taken from the canal lands were drawn 
off, and on these documents, singularly and 
collectively, the permission of the Canal Board 
and Superintendent of Public Works was ob- 
tained, with numerous restrictions, conditions 
and provisions, regarding location, construc- 
tion, operation, etc., which at once plunged 
the railroad into further trouble, and brought 
on an almost endless amount of revision and 

-location.— Engineering and Building News. 

THE order requesting the Mayor of Boston to 


a the legislature for authority to estab- 
ish by ordinance a Board of Public Works, 


came from the Common Council, and was in- 
definitely postponed by the Board of Alder- 


Wherever the blue line crossed the railroad | men 





DECEMBER 22, 1883 





A GREAT TRIANGLE. 





One of the largest triangles of which the 


angles have been measured is that connecting 
the three stations on the peaks Mt. Lola, Mt. 
Shasta and Mt. Helena in northern California. 


from Lola to Helena is 436 miles, from Helena 
to Shasta 169 miles, and from Shasta to Lola 
192 miles. The line from Shasta to Lola is the 
largest yet observed either in this country or 
elsewhere. Two angles of this triangle have 
been successfully measured by Prof. Davidson. 
of the U. S. Coast and Geodetic survey not- 
withstanding the difficulties arising from the 
severe cold and snow. One snow was fifteen 
feet deep on the trail, and the observers pulled 
themselves up from the camp to the station by 
means of a life line through snow breast high 
when the temperature was near zero. At Lola 
a heliotrope twelve inches square mounted 192 
miles distant at Mt. Shasta was distinctly 
seen, and bya study ofthe conditions there 
and at other points Prof. Davidson has de- 
duced a simple formula for the proper size of 
heliotrope to be used for any given distance. 
At Mt. Lola the observed and computed lati- 
tudes were compared and an apparent attrac- 
tion of the plumb line to the north by nearly 
six seconds was found. This is attributed to 
irregularity in the configuration of the moun- 
tain. At this station the planet Venus was 
visible to the naked eye at any time of the 
day. Sirius could be seen at noon by a tele- 
scope of two and five-eighth inches aperture, 
and Polaris could certainly observed at any 
hour of the day. The angle of this great tri- 
angle at Mt. Shasta, has, we think, not yet 
been measured, 


ee 


The failing of the Comstock mines brings 
hopeless ruin upon Virginia City. This place and Gold 
Hill, which is practically a part of the same town, had 
35,000 inhabitants eight years ago, merchants with $1,000,- 
000 capital, a score or more men worth from $300,000 to 
$30,000,000 each, private homes that cost $100,000, and ho- 
tels and everything else to match. Nowthere are but 
5,000. inhabitants, nearly all miners and gamblers, the 
fine houses are all carried away or abandoned, real es- 
tate cannot be sold for the amount of the taxes, nothing 
ean be sold which is not worth carrying away, and in a 
little time the gorgeous city must entirely disappear. 
There have been $285,000 000 worth of gold and silver tak- 
en from the Comstock mines, and this within a distance 
of half a mile. 


It is proposed to drive a tunnel into the cra- 
ter of Popocatepetl and to build from the mouth of the 
tunnel a railway to connect with the Interoceanic Rail- 
way at Amecameca. The parties who are in negotiation 
for the property with the owner of the volcano, Gen. 
Gaspar Sanches Ochoa, are said to be a rich American 
house. Therepresentative of the house visited the vol- 
eano with the French engineer, M. Charles Roay. A 
contract is said to have been made for the exportation 
of 50,000 tons of sulphur a year at least. It is also propos- 
ed to establish a factory of sulphuric acid for use here in 
Mexico, selling at $3 a quintal of 65 degrees strength. 
These products of Popocatepetl will add largely to the 
business of the Interocicean Railway. 


SNe 
The Ohio Society of Surveyors and Civil 
Engineers. 


The Fifth Annual Meeting of the Ohio So- 
ciety of Surveyors and Civil Engineers will be 
held at Columbus, commencing Tuesday, Jan- 
uary 8, 1884. The arrangements for the meet- 
ing had not been fully completed at time of 
our going to press so that we cannot give the 
programme here. The following papers, how- 
ever, will be read: ‘Standard Measures,”’ by 
Prof. F.C. Mendenhall, Ohio State University ; 
“Land Drainage,’ by D. W. Pampel, of Sid- 
ney; “Iron Bridge Connections,” by John 
Harvey, of Wilmington; ‘“ Bridge and Culvert 
Masonry,” by J. R.°C., Brown. of Ironton; 
“Field Notes—Their Record and Pre- 
servation,” by R. 8S. Weitzel, of Logan; 
“Magnetic Declination, including tests and 
some strange phenomena observed,” by W. H. 
Jennings, Columbus, and and Benj. Thomp- 
son, Urbana, all of Ohio. There will also be 
reports from Standing Committees on High- 
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way Improvements, Land Surveying, Blanks 
and Instruments, Sanitary Engineering, etc. 

It also expected that Judge Thurman, form- 
erly an Ohio land surveyor, will deliver an 
address during the Convention. 

The Ohio Society is in a very flourishing con- 
dition, and its membership includes many of 
the most skillful surveyors and engineers of 
the State. The present meeting will undoubt- 
edly be a very interesting one, which will re- 
pay for the time and expense to members who 
attend it. 

The officers for the year just expiring are, 
President, Fred. J. Sager, Marysville; Vice- 
President, Jonathan Arnett, London; Secretary 
and Treasurer, Benjamin Thompson, Ur- 
bana, all of Ohio. 

The proceedings for the year 1883 makes an 
octavo pamphlet of sixty-eight pages, which 
are full of information to land surveyors and 
civil engineers. 

We will report as fully as possible the com- 
ing convention, the discussions, the papers 
read, and the exhibits. 


a 
U. 8. Government Geographic Survey, for 
1883. 


The following notes of the geographic work 
of the Geological survey during the season of 
1883 are furnished by Mr. Henry Gannett, chief 
geographer. 


Appalachian division.—In the southern Ap- 
on five topographic and two triangu- 
ation parties have been at work during the 
season, and are now about returning to the 
office in Washington. Prof. W. C. Kerr has 
been in charge of the triangulation. The area 
embraced in the survey was the mountain 
region of North Carolina, exclusive of that 
worked in previous years; the northern half 
of the valley of east Tennessee; the south- 
western portion of Virginia: and that part of 
West Virginia lying between the Kanawha and 
Big Sandy rivers. In addition to the territor 
enumerated, the western ore of Marylan 
and adjacent portions of West Virginia an 
var were surveyed. 

The total area thus comprised will be not 
less than twenty thousand square miles for the 
season. Work in this region is necessarily 
difficult and somewhat slow, on account of the 
starcity of salient topographical points, the 
thick growth of timber, and the heavy rainfall. 
The latter is a fact that is ignored on most of 
the rain-charts published se. the past ten 
years. This work will be published on a scale 
of four miles to the inch, with contours two 
hundred feet apart vertically. 


Massachusetts division.—In July a survey of 
Massachusetts was begun, under the direction 
of Prof. H. F. Walling. In this work the tri- 
angulation of the cost survey and the old 
Borden survey, and the —e zraphical work of 
the past, are being utilized wherever practica- 
able. The maps will be com yaratively de- 
tailed, as the _ lished scale will be two miles 
totheinch. It is hoped that the work may be 
completed in about two years. Thus far, dur- 
ing the present season, about two thousand 
miles have been surveyed, work having been 
begun in the western part of the state, and ex- 
tended eastward from the high country as 
cold weather began to come in. 

Rocky-mountain division. Mr. Anton Karl 
has.surveyed part of the Elk Mountains in 
Colorado, extending the map made by Hayden 
in 1874, and has also been engaged in re-sur- 
veying the Maxwell grant in northern New 
Mexico for the interior department. 

Win division.—This division, in charge 
of Prof. A. H. Thompson, has its headquarters 
at Fort Wingate, N. M., and has been working 
in the plateau country, principally in nortvh- 
eastern Arizona. Field work was n early 
in May, and is now practically finished for the 
season. One triangulation party and three 
topographic parties have been at work, and 
have surveyed twenty-two thousand square 
miles. The region they covered is one of the 
most dreary and desolate within the limits of 
the United States; and, when its arid condi- 
tion and the difficulties of transportation 
through it are considered, it will be seen that 
this division has accomplished a remarkable 
amount of work. 


California Division.—Mr. Gilbert Thompson, 

who is in charge of this division began work 

year in northern California and completed 

the survey of about four thousand syeers 

miles. This year the work was extended in all 
from Mount to 


directions, Shasta, hing to the | also rded 
Const ange on the west, and ito thee laver-bed av 





sountry on the east and south-east. This 
region lies between the parallels 38 and 42, 
and meridians 121 and 123. Although the at- 
mosphere was smoky a large part of the time, 
this division has had a successful season. 

Division of the Great basin.—The topographic 
surveys in the Great-basin district have been 
confined mainly to detailed work for special 
maps illustrating Mr. G. K. Gilbert’s investi- 
gations of the lake-basins of this region. The 
principal work done has been the securing of 
notes for a map of the drainage area of Mono 
Lake, and for a number of special maps 
of ancient moraines. 

Yellowstone-Park division,—Mr. J. H. Ren- 
shaw has just come in from the field. He 
has been engaged in work for a detailed map 
of the Yellowstone national park. He began 
work early in June, and has covered fifteen 
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hundred square miles, making plane-table | 


sketches on a scale of two inches to the mile. 
He also remeasured, at Bozeman, a base-line 
laid out by Wheeler’s survey in 1877. Mr. Ren- 
shaw expanded this base-line last season, but 
was prevented from remeasuring it then by the 
weather. 

In California M. John D. Hoffman has been 
carrying on the survey of the quick-silver- 
— steadily for more than a year.— Science, 

lec, 14, 
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PRELIMINARY REPORT OF THE PROGRESS OF THE 
WORK. 


Aupany, N. Y., Dec. 14.—The Director of the 
State Survey, James T. Gardner, has made a 
preliminary report of the progress of the work 
during the past season, from which it appears 
that the corps of engineers has advanced the 
triangulation in thirteen counties and de- 
termined points in thirty-three cities, villages 
and hamlets, besides a large number of points 
notin settlements. Reconnoissance work was 
begun in May and continued for two months. 
Points were selected in Alleghany and Wyom- 
ing counties for extending the principal trian. 
gulation to the westward. In October and No- 
vember a reconnoissance was also made in 
Broome, Chenango and Delaware Counties, 


with a view to connecting the large triangula- | 


tion along the southern tier or counties with 
the United States Coast Survey work on the 
Lower Hudson. The final adjustment of the 
State Survey triangulation is to depend on this 
connection. 

Secondary reconnoissance was made in 
in Monroe, Niagara, Erie, and Onondaga Coun- 
ties. 


Chemung, Tompkins, Cortland, Genesee anc 
Orleans Counties. The result of their labors 
was the determination of the exact geographi- 
eal position of points in Ithaca, Elmira, Cort- 
land, Watkins, Havana, Homer, Horseheads, 
Batavia, Trumansburg, Elba, and twenty-three 
smaller counties in the counties mentioned. 
The extension of the work in Genesee and 
Orleans Counties was done at the urgent re- 
quest of the State Board of Health to furnish a 
eorrect basis for some local surveys which were 
to be executed for sanitary purposes in the re- 
ion known as the Tonawanda swamp. It 
sing of first importance that the elevation of 
the stations should be exactly fixed ninety- 
five miles of line were run with spirit levels 
and 124 benches were established and carefully 
marked. Mr. Gardner says that the full re- 
— for 1883 will be ready for distribution in 
anuary. 





A NEW compass invented by Captain Magnagi 
and lately introduced in the Italian navy is 
thus described by The Jeweller’s Circular, of 
this city: ‘“‘Its needle floats upon a pool of 
water, tinctured with spirits of wine to pre- 
vent freezing. The water is contained in a 
glass vessel, with an elastic vessel to allow its 
expansion and contraction without breaking 
the vessel. The needle consists of six bun- 
dles of fine magnets, built up of cast ribbon 
steel, and fixed ona cord. It is inclosed ina 
hermeticallv sealed case, which is delicately 
poised on a brass pivot. The pivot has a 
sapphire top and a jade point, all highly pol- 
ished to diminish friction. The advantage of 
the compass is that the resistance of the water 
being great to rapid movement is compara- 
atively slight to slow ones, and hence the or- 
dinary movements of the needle are free 
enough, whereas those due to sudden shocks 
from without are resisted, with a consequent 
staying of the indications. Tried on board the 
Duillo, it is found that the discharge of a 100- 
ton gun on the motion of the screw does not 
effect the reading of the compass. The effects 
of the rolling and pking of the vessel are 

— by suspending the float- 
ease a very little above its centre of gravity. 


During the summer and autumn parties | 
worked in Orange, Schuyler, Yates, Ontario, | 
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ENGLISH MEASURES OF LENGTH. 





The present standard of linear measure ap- 
ears to have been re-established in 1324 by a 
Statute of Edward II., which ordained three 
barleycorns, round and dry, make an inch, 12 
inches a foot, 3 feet a yard, or ulnam. By other 
statutes and decrees, particularly the Statute 
31 Edward III., st. 1 (‘‘ Tractatus de‘ Ponderi- 
bus et Mensuris’’), provision had been made 
for maintaing wnilereiiey of measure. The 
Statute of 1324 appears, however, to be the first 
in which the unit of linear measure was more 
accurately determined. In the reign of Henry 
VII. several Statutes were passed relating to 
uniformity of measure, under which new stand- 
ards were made, and copies sent to the differ- 
ent county towns throughout England. The 
standard yard of Henry VIII., 1496, still exists, 
and is probably of the same length as the old 
Saxon yard. This ancient standard is a brenze 
rod, the length of the yard being the distance 
between the ends of the rod, and it was in con- 
stant use forthe verification of other yards 
until the reign of Queen Elizabeth. After al- 
lowing for the estimated wear of the standard, 
it is found to be of the same length as the pres- 
ent standard yard. In 1601, in consequence of 
a Royal Roll addressed by Queen Elizabeth to 
the Barons of the Exchequer, new standard 
measures were made, including a yard (36 
inches), and an ell (45 inches), subdivided into 
inches, twelve of which made a foot. There is 
no record of the mode in which these standard 
measures were constructed, bnt as ueen 
Elizabeth’s measures of length have always 
been found toagree nearly with those of Henry 
VIL., it is supposed that they were copies of 


| the more ancient standards. 


The standard yard of Queen Elizabeth re- 
mained the only legal standard yard until the 
massing of the Act 5 George IV., ¢. 74, 1824. 
he Committee of Weights and Measures of 
1750-60, of which Lord Carysfort was Chair- 
man, reported, however, that Queen Eliza- 
beth’s standards were very coarsely made, the 
divisions on them not being exact, the rods 
being bent, and, therefore, very bad standards. 


|The Committee being informed that in 1742 


the Royal Society had with great pains taken 
an exact measure of these standards, caused 
new standards to be made, which were com- 
pared with the Royal Society’s standard. One 
of the new standards thus made was sealed up 
by the Committee and delivered into the 
custody of the Clerk of the House of Commons; 
another of the standards being kept at the 
Exchequer office for common use in sizing 
legal yards. 


Although the standard of 1758-’60 was not re- 
ferred to for general use, there is no doubt it 
was for many years regarded as the scientific 
representative of the standard yard, and in 
1824 an Act was passed declaring that after 
May Ist, 1825, the straight brass rod in the 
custody of the Clerk of the House of Commons, 
whereon the words and figures ‘“ Standard 
Yard, 1760,” were engraved, should, at the 
temperature of 60° Fahr., be the original and 
genuine standard of that measure of length 
or lineal standard called a yard, and that one- 
third of such yard should be a foot. The 
standard yard (1760) deposited in the House of 
Commons then continued to be a legal stand- 
ard until the burning of the House in 1834. In 
1838 the Chancellor of the Exchequer ap- 
pointed a Committee to replace the standard 
destroyed, and in 1855 the Act 18 & 19 Vict., ¢ 
72, was passed, declaring that the straight 
line or distance between the centres of the 
two gold plugs in the bronze bar deposited at 
the Exchequer should be the genuine standard 
of length. By the Weights, Measures, and 
Coinage Act, 1866, the standard yard was trans- 
ferred from the Exchequer to the custody of 
the Board of Trade. In 1878, by the Consoli- 
dating Act 41 & 42 Vict., c. 49, the bronze bar 
(1855) deposited with the Board was continued 
as the Imperia) Standard Yard, and it is still 
the standard for determining the yard meas- 
ures of this country. The standard of Henry 
VII. has thus been continued down tothe pres- 
ent time without legal or practical interrup- 
tion. 


eee 


Tue Mixnesora Lanp DrepGe Company, of 
St. Paul, Minn., was incorporated December 
Ist, 1883. Capital $100,000; directors are Vine 
D. Simar, John Dale, E. Page Davis, Charles 
J. A. Morris and William H. Wilcox. The pur- 
pose and the general nature of its business is 
the manufacture and sale of land dredges anc 
other implements for excavating and moving 
earth and other materials, agricultural imple- 

lements, tools and machinery, and to do, pete 
orm and transact any and all acts and things 
incidental to or necessary for the prosecution 
of such business. 
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Casting and Testing 42-inch Water-pipe at 
the Widnes Foundry, England. 


Widnes Foundry is in Widnes, on the Lan- 
cashire side of the Mersey, about twelve miles 
from Liverpool. These works are nowengaged 
in casting 14,000 tons of 42-inch pipe, inside 
diameter, for the new Vyrnwy waterworks of 
the Liverpool Corporation, ee to the 
plans and specifications of Mr. Thos. Hawksley 
and Mr. G. F. Deacon, Members I. C. E. 

The works are conveniently situated on the 
main line of the London and North Western 
Railway to St. Helens, from which sidings run 
into them, bringing iron, fuel, ete., alongside 
the cupolas, which are charged with metal and 
coke direct from the trucks, thus effecting a 
considerable saving of labor. 

Closely adjoining the cupolas is the pipe 
‘pit.’ in which the pipes are moulded and 
cast. Over this pit work two steam traveling 
cranes on an everhead gantry, running not 
only the whole length of the foundry, but be- 
yond it, across the yard tothe siding before 
mentioned, These cranes are powerfully 
driven, and move along the shop at the rate of 
about 200 ft. per minute when required. The 
moulds, which are dry sand, are made verti- 
cally, with the sockets downward, the pattern 


being withdrawn by hydraulic power, and | 


are dried by means of gas flames, the gas for 
which is produced on the premises by Bowecs 
and Wilson’s gas producer, the cores being 
ulso dried by the same means. 

Considerable care is used in the preparation 
and drying of the cores, as it is considered 
very important that the pipe should present a 
smooth surface internally, so as not to inter- 
fere with the quiet and easy flow of the water, 
or offer facilities for the attachment of para- 
sitie growths, which speedily diminish the 
capacity of the mains. When moulds and 
cores are sufficiently dried, the cores are 
brought forward by one of the traveling cranes 
over the centre of the moulds, and by a —— 
arrangement of the crane are lowered into 
place with great rapidity. So quickly is this 
done that the workmen describe the operation 
as “dropping the cores in,’ and in a few 
minutes the mould is ready for casting. 

Some description of what is to be seen dur- 
ing a walk through these parts of the Widnes 
Works may not be without interest, 


Amongst special tools for making pipes, the | 


moulding box or flask, the mould, and the core 
frame are leading elements. The moulding 
boxes at Widnes are long cylinders made in 
halves, and held together by bolts, or by bolts 
or cotters put into the notches in the vertical 
flanges. The latter form is most used, as less 
time is occupied in putting them together and 
taking apart. The flasks are about 13ft. 6in. 
in length for pipes which are 12ft. 6in. in length 
over all when finished, a head of about lft. 
in length being cast on the end to secure sound- 
ness. The lower end of the flask is bored to 
fit the base upon which both it and the core 
stand, and the core frame is turned to fit in a 
similar way into the base, which is a casting 
forming a carriage for the spigot end of the 
mould. The 3ft. Gin. pipes are 1.5in. in thick- 
ness, and the flasks are only made large 
enough to have about lijin. of sand all around 
them, a quantity which would seem to leave a 
very thin wall of sand. It is, however, found 
that such a wall stands as well or better than 
one of the greater thickness, and the thin one 


has the great economical advantage that the | 


time required to dry the mould is reduced to 
the lowest limit. This is an important con- 
sideration, for not only does the number of 
flasks employed depend upon it, but the size 
of the casting pit must be larger or smaller 
according to the number of flasks in use. 
Thus, by getting the thickness of the sand 
down to the lowest, several important econo- 
mical results are obtained, and these are suffi- 
cient to make it expedient to have flasks of 
different sizes for almost every different size 
of pipe. The pattern upon which the flask is 
rammed up is about 6ft. in length for 3ft. 6in 
pipes. The lower end of this fits into a base, 
upon which the flask also fits. Upon a stage 
round the flask four men work with thin tee- 
headed pegging rammers, while two lads fill 
in the sand. As soon as the sand is rammed up 
to near the top of the pattern, or to a height 
of 6ft., the pattern, which is suspended by a 
chain from the hydraulic crane, Is raised, the 
crane giving it a steady pull of about 9in. per 
minute, the whole mould being rammed up 
from sixteen to eighteen minutes, In the 
walls of the flasks are holes about 6in. apart 
to facilitate the escape of gas from the sand 
and through the sand. The casting pit is 40ft. 
in length, 25ft. in breadth, and 12ft. in depth. 
The core carriers are strong castings split at 
one eide, and provided with internal projec- 
tions on that side, into which fit the wedge 
surfaces, which are formed on one long bar, 
When the core is made this carrier is, of 


fom that oil has been substi 
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| course, extended by the wedges. The core is 
| then dried in ovens heated by means of gas jets 
| from the Wilson gas producer already referred 
to. The ovens thus require no attention, and 
the gas is cheaper and cleaner than coke fires. 
When dried the core is placed on the base 
above referred to, the flask lowered over it, 
and the casting made. The ladles carry about 
four tons of iron, and a pipe is poured in one 
minute, 

In accordance with the specification, special 
precautions are taken in the mixture and melt- 
ing of the metal. In order to preserve the 
proper mixture of iron, transverse test-bars of 
the same metal are cast with each pipe, and 
numerous tensile test-bars are also cast of the 
same iron, all of which are subjected to dead 
weight tests, a certain proportion of them be- 
ing also loaded with the prescribed weight for 
twenty-four hours, the load being then increasd 
until fracture ensues. Several of these test 

»yieces were broken on the occasion of ovr visit. 
hose tested by transverse stress are 2in. by 
lin., resting upon supports 36in. apart; one 
broke with 29 ewt. and the other with’ 30.25 
ewt. on the centre, the specified strength being 
28 cwt. The tensile strength is ascertained b 
means of test pieces turned to 1.25 diam., whic 
is 0.994 square inch sectional area, or practi- 
| cally one square inch. Three of these broke 
with, respectively, 10 tons 16 ecwt.,11 tons 16 
ewt., and 12tons 2cwt.2 gr. The quality of 
the iron may be thus gathered, as it will be 
seen that the iron is tough as well as of a high 
tensile strength. 


When the pipe has been cast a sufficient 
time the core wedges are withdrawn, but the 
pipe is left severa! hours in the mould to cool 
and when sufficiently cooled to be remove 
without detriment, it is lifted out of the pit and 
laid on one end of a covered iron gantry.to be 
dressed. As the an proceeds it is rolled 
forward, eventually reaching the lathe, which, 
while cutting off the head and finishing off the 
spigot end, simultaneously turns the socket 
belt for the reception of a wrought-iron 

| strengthening hoop. On leaving the lathe it 
|is passed to the ‘‘ proving house.” Thisis laid 
| with steel rails, along which the pipes are 
lrolled for inspection; here they are eac 
| minutely examined, measured, and weighed; 
lthe diameter, thickness, weight, amount of 
| socket joint, and other particulars of each 
—— ich has cast on it a consecutive num- 
|ber—are carefully taken and separately re- 
,corded, and daily reports made to the engi- 
neers by their resident inspector. In addition 
to measurement by gauges to 4 over the 
spigots and inside the sockets, the pipes are 
frequently tested by socketting one into the 
other, as in laying, and the amount of joint 
ascertained by the insertion ofagauge. Being 
found sound, so far as can be seen, they are 
rolled forward on the gantry to be proved by 
hydrostatic pressure by Mr. Hawksley’s new 
system, in which oil is substituted for the 
water usually employed. The proving ma- 

chine consists of two fixed heads, strongl 

connected together by tie-bars, between whic 
the pipe passes ores one head contains 
passages for the — y of oil from a tank, 
elevated considerably above the press, the 
(other a large ram which is forced against the 
pipe after the fashion of the hydraulic press, 
/oil being used, however, instead of water. A 
joint is made at each end, by means of pes, 
‘and the point rapidly filled with the oil, which 
is then raised toa aoe equal to 600 ft. or 
700 ft. of water, and this pressure maintained 
for several minutes, the pipe being meanwhile 
repeatedly struck with sufficient force to pro- 
duce a strong vibration of the metal. Having 
satisfied this crucial test, they are rolled on- 
ward in the direction of the coating tank, com- 
manding by a jib crane, and are hooped with a 
1} square wrought-iron hoop shrunk on. This 
hoop is not only to secure strength in the 
socket, but to prevent breakage in transit. 
Bein hooped they are now ready for coating, 
| for which purposes they are lifted by the steam 
crane into an oven, and when sufficiently 
heated are immersed vertically in a bath of 
Dr. Angus Smith’s solution. Whensufficiently 
cooled, they are lifted by the same crane into 
the railway trucks, and the distinguishing 
|numbers and = painted inside, the coat- 
| ing examined, and the hoops finally tested by 
|the inspector with the hammer to detect any 
possible unsoundness in the welding or loose- 
ness in the fit, and are then dispatched. The 
| Special pipes and castings, of which, as may be 
|supposed in an undertaking of such magni- 
| tude, there are a considerable number and 
| variety, are made in “loam,” in a separate 
' foundry, the same precautions being observed 
|in their manufacture, and are used in that of 
|the plain pipe. Great importance being at- 
tached tothe preservation of the pipes from 
| rust, the foregenng operations are carried on 
under cover, and it is eee for this rea- 
uted for water in 
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BURNT AND RAW SIENNA 


Tue report of the British Consul-Genera) 
Colnaghi, refers to the preparation of the 
Sienna earths, which are largely used for piv. 
ments. ‘Terra di Sienna,” or “ Terra Bolare 
e Gialla,””’ known also under the names of 
ochre, bole, umber, etec., are considered }\ 
some ager to be ferruginous clays, by 
others minerals of iron. They are chie{}\ 
found in large quantities in the communes of 
Castel del Piano and Arcidosso (Monte 
Armiata.) The yellow earths and bole found 
on this mountain are true lacustrine deposits. 
found amid the trachytic rocks, of which it js 
principally composed. They lie under, and 
are entirely covered by, the vegetable soil. 
Varying in compactness and color, they are 
termed yellow earths when of a clear ochreous 
tint, and ‘“‘terra bolare,’’ or bole, when of a 
dark chestnut color. Each deposit consists, 
for the greater part, of yellow earth, beneath 
which bole is found in strata or small veins. 
The mineral being very friable, its excavation 
is easy, and is generally conducted in open 
nie. he different qualities are separated 

uring the process; the bole, which has the 
higher commercial value, being the more care- 
fully treated. 


After the first separation the bole is further 
classed into first, second, third, and intermedi- 
ate qualities—“ boletta,”’ ‘‘ fascia,’”’ ‘‘ cerchi- 
one,”’ ete. Its most mepcseant characteristic 
is termed, in commercial language, ‘‘ punto di 
colore,’’ or tint. The value of the bole rises as 
its tintdeepens. Thus bole of the third quality 
is lighter than that of the second, and the 
second than that of the first. After No. 3 
comes the *‘ terra gialla.”’ 


The yellow earths, after excavations, are ex- 
posed to the open air for about a year, by the 
pit side, without classification. The bole, on 
the contrary, is placed in well-ventilated store- 
houses to dry for about six months. This di- 
versity of treatment is owing to the fact that 
exposure to the elements brightens the color of 
the yellow earths ani raises their value, while 


h | it would damage the bole, by turning its darker 


tint first into an orange yellow, and, if con- 
tinued, into an ordinary yellow earth. It also 
loses in compactness and crumbles up under 
exposure. 


In addition to the “‘ punto di colore,’’ the size 
of the pieces influences the commercial value 
of the bole, which increases with their volume. 
Thus the classification is ‘ Bolo 9ezz0,”’ “* Bolo 
grapolino,”’ and “Bolo polvere.” The yellow 
earths are classed as ‘‘Gialloin pezzi, ’’ ‘‘ Giallo 
commune,”’ and ‘Giallo impalpabile, but in 
these cases the impalpable is worth more than 
the common yellow. 


The production of the Sienna earths may be 
calculated at about 600 tons per annum, of 
which sum 50tons are calcined, and the rest 
sold in their natural condition. The value of 
the trade may be estimated from 100,000 to 
150,000 lire. A company (limited), for the 
working and sale of the yellow earths and bole 
of Monte Amiata, was formed at Siena in 1872, 
with a capital of 100,000 lire. 


eR 


THE Morris and Cumings Dredging Company 
of New York, has recently completed the 
digging of a canal from Cronstadt to St. 
Petersburg, a distance of 12 miles. The por- 
tion in and near the city of St. Petersburg was 
constructed by a Russian company, but the 
eight miles running through the* harbor down 
to the immense forts of Cronstadt were con- 
structed by the New York company. Thecanal 
is 400 yards wide and 24 feet deep. The Cron- 
stadt end of the canal is close under the wal's 
of the forts, The water-way leads up through 
the city of St. Petersburg and connects with 
the River Neva. Itis thought thatthe primary 
object of this canal is to permit the approach 
of war vessels to the capital. The Morris and 
Cuming Company has been five years in digging 
the canal and has encountered many diffi- 
culties. The earth excavated was of the hard- 
est kind and there was much rough weather. 
Once the six machines which the someeny 
had at work were driven high and dry by a 
severe storm. The ability of the machines of 
this country to work in rough weather was one 
reason why the contract was awarded to it. 
Mr. Morris said to a Tribune reporter that the 
company had lost a great deal of money on 
the contract and knew that 1t would loose 
from the time it dug up the girst shovelful. It 
had been represented to,it that the conditions 
were much more favorable for dred: , but 
once having undertaken the contract it carried 
itthrough. Thed ing machine which the 
company shipped to 1 will excavate 4,000 
eubic yards of earath day. The iron hull 
on which the machine rests is 110 by 33 feet 
and has engines of 100 horse power in it. 
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How the Herald Captured Fort Lafayette. 





When Mr. J. G. Bennett ordered the steam- 
boat down the bay to decorate the walls of 
Fort Layfayette with an advertisement for 
his paper, he stirred up a bigger hornet’s nest 
than he expected. Of course the Government 
eould not stand such a piece of impertinence 
as the defacement of the walls of the fort in 
that way, and the conductors of the | 
were promptly notified to remove the obnox- 
ious signs. Butitseems that Fort Lafayette 
is built of a peculiarly porous stone, and that | 
the embryo 
with no unsparing hand. A corps of the| 
Herald’s employees went down the bay with 
erasers, patent solutions for removing grease 
from clothes, and gallons of benzine. But it 
was of no use. Like the blood on the key 
which Mrs. Bluebeard dro yped, the deep stain 
eould not be removed. When the Board of 
Officers went to the fort and held a consulta- 
tion. 
marks even if it was necessary to cut a foot 
deep into the stone. The work was at once 
begun, and according to the last reports the 
stonecutters have gone in some twelve inches 
into the stone without being able to destroy 
the ruffianly defacement. 
English officer of artillery who came up the | 
bay a few days ago immediately cabled to his 
Government to send two or three ironclads to 


Gibraltar, as it was rumored here that Mr. | 
Bennett proposed taking the Namouna down 


that historic rock 
It is also said that 


there and ornamenting 
with a puff of his journal. 


this escapade of the owner of the paper may | 


lead to unpleasant complications between 


Gen. Hancock and his subordinate officers. It | 


is pertinently asked where were all the bold 
boys in blue on that eventful night. The 
General naturally throws the blame upon his 
subordinates, and they as naturally shirk it, 
one upon another. 
that Fort Lafayette was captured without 
resistance by an unarmed yacht.—N. Y. Sun. 
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Comparison of the Precision of Transits. 


BY PROF. MANSFIELD MERRIMAN, LEHIGH UNIVERSITY, 
BETHLEHEM, PA. 


measurement of angles, it is important to have 


a clear idea of the relative worth of the obser- | 
vations, and also of the absolute precision of | 


the instruments. Transits of different makers 
are apt to vary in precision much more than is 
commonly supposed, and even transits by the 


same maker have individualities that become | 
The following way of com- | 


apparent after use. 
paring the precision of transits in the measure- 
ment of angles, is believed to be strictly scien- 
tific, being founded upon the principles of the 
method of least squares, and if carefully fol- 


lowed will furnish a reliable basis for combin- | 
ing observations made with different instru- | 
ments. The process will be illustrated by an | 
example of the comparison of two transits be- | 


longing to Lehigh University, the first of which 
reads to minutes, and the second to thirds of 
minutes. 


The ordinary adjustments of the instruments 
were first carefully attended to. An angle to 
be measured by both transits was established 
by marking its vertex with a small tack and 
setting two distinct signals at distances of 
about 400 ft. at nearly equal elevations. This 
angle was chosen at between 30° and 40° in 
order that ten observations of it might be 


aper | 


phael had used his white lead | 


The employees were told to remove the | 


' 


But the bare fact remains | 
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scope was then again pointed at the left hand 
' signal and the same operations repeated. The 
mean of the two readings in each case was 
ltaken and the differences of the successive 
|readings gave the values of the angle. The 
| following are the eleven readings and the ten 
|angles taken with the first instrument: 





Reading on Reading on Mean ws 

Vernier A. Vernier B. Reading « 

5 w 3 Os 30" Os ue 

oY «30 ou oo no 45 “4 MOS 
74 oO 55 au bd 15 oO 
lw 49 «630 i) ow 4 45 M4 Of) 
144 45 tw 45 mm 45 om BM (O15 
179 41 ow 41 om $1 To Oe 
214 7 3 6 4O a0 iS BM O45 
249 2 40 42 oo a 1h oo tt 
24 2 27 ww 27 45 5 
319 2 wo 23 ww oa) 45 Mm) oH 
354 Wy lv 30 19 “ M48 


The following are the eleven readings and 
with the transit. 
| Here as before the number of degrees is read 
| only on vernier A and is not repeated in the 
| second and third columns: 


i'ten angles taken 


second 


It is said that an| 


Reading on 


Reading on Mean 


Vernier A. Vernier B. Reading Angle 
58° Oo #0 m w mw 55 
3u 59 (OOo Ss ow OS 4 34 3 
74 M4 30 a3 40 4 oo $5 
| 109 a“ OD 4 m 44 a) n 
144 45 44 on “4 wu LS) 
179 «6410 “) Ww ") is 7 
214 37) 35 ww $5 25 TT) 
| 29 «8632 «30 ao 40 ‘1 ‘5 lw 
| 2s4 2 «6 26 10 a7 un “ 
319 «(eM 21 ww »” ™) MO 
| 34 19 «00 17 40 18 ”) w 


The precision of an observation is indicated 
| by its probable error, which is a quantity of 
|such a size that the actual error is equally 
jliable to be greater or less than it. The 
ismaller the probable error the greater the 
precision of the measurement. According to 
|the method of least squares the probable 


‘error of a single observation in each of the | 


| above cases can be found as follows: Find the 
average or mean of the ten observed values. 


each observation. Take the sum of these 
differences. Divide this sum by the square 
root of n times n—1, where n is the number of 
observations, inour case 10. Lastly multiply 
this result by the constant number 0.8453. Or 
in the shape of a formula 
0.8453 S 
= Ynin-1) 


where 7 is the probable error of a single ob- 


| the average and each observation, and n the 
number of observations. The following shows 


of the above series: 


~ FOR FIRST TRANSIT. 


FOR SECOND TRANSIT. 
Diffs. 




















Observations. Observations. Diffs. 
| 34° 56° 15" 39" 34 55 Ss 2 
55 30 6 35 2 
54 30 66 20 14 
55 16 | 21 05 2s 
56 oo | 24 75 42 
| 55 45 9 40 7 
j 55 30 6 10 13 
55 30 6 sO $ 
56 00 } 24 bw 17 
55 45 9 30 3 
' a -- oe or — 
34° 55° 36" 210 34 By 33" 130 


For the series taken with the first transit the 
average is found to be 34° 55° 36”. In the 


Take the difference between the average and | 


| servation, S the sum of the differences between | 


the arrangement of the computation for each | 


617 


truth. The precision of the second transit is 
hence considerably greater than that of the 
first. 


In using and combining measurements of the 
same quantity made by different instruments 
the weights of observations are needed. Itisa 
principle of the method of least squares that 
weights vary inversely asthe squares of proba- 
ble errors. Thus if w, be the weight of a 
single observation in the first series and w, 
that of one in the second series, we shall have 

Wis Wess: Bet ae 

or very nearly 
a 
|The weight of an observation taken with the 
second instrument is hence 2) times that of 
|} one taken with the first, or in other words a 
| Single observation of an angle by the second 
| transit is worth for purposes of combination 
about 2} single observations by the first. 

As there are ten observations with each in 
strument the weights of the averages above 
| found are as 10 to 25. In order now to find the 
best value of the angle it is necessary to mul- 
| tiply the first average 34 36" by 10, the 
| second average 34° 55’ 33" by 25, add the pro 
duets and divide by 35. This gives 34 33.8 
as the final value. 
| In conclusion it shouid be remarked that the 
number of observations required. for a satis- 
factory comparison of two transits is much 
|greater than ten. Probably about sixty ob 
servations would give good results, or six series 
|of ten measurements might taken with 
eachinstrument, Of course all the measure- 
| ments should be made by the same observer. 
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| ENGINEERS’ CLUB OF PHILADELPHIA 


RECORD OF BUSINESS MEETING, DEC, 1, 1883, 


Past President Frederic Graff in the chair; 
eighteen members and five visitors present. 

The Board of Directors reported that the 
best obtainable portrait of our late Honorary 
Member, Mr. John C. Trautwine, would be in- 
serted in the next number of the Proceedings ; 
and that hereafter authors would be entitled, 
to receive, free, 25 copies of the journal in 
| which their contribution appears. 

The following were declared elected Active 
Members of the Club: Messrs. H. W. Spangler, 
R. W. Waddell, Andrew Haig, Wm. W. Per- 
kins, H. N. Elmer, Albert W. Dilks, Walter 
Atlee, Daniel P. Bruner, E. Nicols, Josef C. 
Turk. 

A historical and descriptive paper upon Fire 
Hydrants, was presented by Mr. Frederic 
Graff. 

Mr. F. W. Dean, presented by Mr. Washing- 
ton Jones, described his new Locomotive Cross- 
head and Guide. 

Mr. Washington Jones exhibited, and de- 
| scribed the process of making Horse Shoes at 
|\the Bryden Forge Horse Shoe Co.’s Works, at 
Catasauqua, Pa. 

Mr. Strickland L, Kneass read a paper upon 
Injectors. A discussion followed, by Messrs 
F. W. Dean, visitor, and Geo. 8. Strong, T. 
Mellon Rogers and J. J. deKinder. 

An illustrated paper upon the Salina Tunnel, 








taken on ten different parts around the circle, | column headed “ diffs. are put the differences | Western Penn’a R. R., was contributed by Mr. 


and thus errors of graduation be eliminated. 
With each instrument both verniers were read 
in order to eliminate errors of eccentricity. 
With the first transit it was possible to esti- 
mate to half minutes on the vernier, and with 
the second it was possible to estimate to ten 
seconds. 

The first instrument was set over the venter 
and carefully levelled. The upper plate was 
clamped and the lower one left unclamped. 
Both verniers were then carefully read and re- 
corded. The telescope was next pointed at the 
left hand signal and the vertical wire set upon 
it. The upper plate was then unclamped and 
the vertical wire set upon the second signal. 
The lower plate was now unclamped and both 
verniers again read and recorded. The tele- 


|between each observation and the average. 
The sum of these is 210". Then 
0.8453 X 210 
J 
| which is the probable error of a single observa- 
tion by the first transit. 
For the second series the average is 34 


=19 


55 


| 33” and the sum of the differences is 130", Then 


0.8453 x 130 
/% 
which is the probable error of a single obser- 

vation by the second transit. 


It is hence an even wager that an observation 
taken with the first instrument differs 19” from 
the truth, and that an observation taken with 
the second instrument differs 12” from the 


—12" 


r= 


Saml. Rea. 
| — a 
| COxas. P. Crark, already Vice-president of 
| the New York, New Haven and Hartford, 
is President and general manager of the New 
| York New & England R. R. Mr. Clark is a son 
of Peter Clark, once a noted New Hampshire 
lawyer and President of the Troy and Green- 
field railroad in the early days of the Hoosac 
| tunnel struggle. Successful in the African coast 
trade before the war, he became an efficient 
officer in the Union navy during the struggle, 
rising tothe rank of captain. Since then he 
has boon a Boston merchant, clerk of the 
Boston, Hartford and Erie receivers and finally 
eneral manager of that road. Before becom- 
fog a Consolidated railroad officer, he spent 
considerable time in England and Europe 
studying the railroad system there. 
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A CONVENTION of civil engineers and survey- 
ors will be held in Bridgeport during the month 
of January, for the purpose of forming an as- 
sociation to be called the Connecticut Engin- 
eers’ Association or Connecticut Engineers’ 
Club. Object, mutual improvement. It is ex- 
pected that every engineer and surveyor in the 
State will be present. 

a 
The Chicago Tribune ees that $100,000 
was to be paid to councilmen for the passage of 
an ordinance permitting the Chicago and 
Evanston R. R. Co. to tunnel under the city of 
Chicago. The fault found by the Tribune with 
the ordinance as passed is that the company 
can tunnel and build as they see fit without re- 
striction from the city authorities as to ma- 
terial or class of work, and moreover are not 
liable for damages to property caused by their 
excavations. The present ordinance is edi- 
torially contrasted with the one of 1872 grant- 
ing somewhat similar privileges to the Chi- 
cago & Indiana Central Co., in which the proper 
safeguards are secured tothe city. The Tribune 
hopes the present grant may be vetoed by the 
mayor. 


a 
Tue School of Mines Quarterly for November 
contains the following articles: The Study of 
Chemistry in Germany, Prof. 8. B. Newberry; 
The Present Aspect of Ore Dressing in Europe 
(continued), W. B. Kuerhardt, E. M.; Steel 
Analysis, W. F. Brugman, Ph. B.; Frogs and 
Switches, W. B. Parsons, C. E.; The Hanging 
Compass and Are for Mine Surveying, T. H. 
Leggett, E. M.; A Combination Crucible, A. 
P. Hallock, Ph. D. The Quarterly also con- 
tains some interesting ‘‘ Professional Notes ;’’ 
a full report of the proceeding of the Com- 
plimentary dinner given to Prof. Dr. A. W. 
Hofman, of Berlin, on Oct. 16; the report of 
the first quarterly meeting of the Almuni As 
sociation for the year 1883-84, and a list of the 
School of Mines graduates. 

ee ia 
The Association of County Surveyors and 
Civil anginnens of Indiana. 

The fourth annual mooting of the above 

association will be held at the Surveyor’s 

Office, in the Court House, in Indianapolis, 

Indiana, on Tuesday, January 15th, 1884, com- 
mencing at p.m. 
i; Like its kindred associations in Michigan and 
4 Ohio, this has been growing steadily from its 
first organization. 





Its published Proceedings 

i for 1883 contain much that is valuable and 

i interesting to land Surveyors. 
I | It is expected that the meetings this year 
it will be more largely attended than were previ- 
- ous ones, and that the results well be corres- 
He i pondingly important and valuable. 

The present officers are: 

President, H. B. Farout, Indianapolis; Vice- 
President, R. R. Spencer, Clarksburgh; Re- 
cording Secretary, Jas. C. Putse, Greensburg ; 

Corresponding Secretary, L. 8. ALTER, Rens- 
selaer; Treasurer, R. I. Morrison, <n 
tt town. 
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The Cantilever Bridge Opened to Travel 





The Cantilever Bridge over the Niagara 
AMERICAN ose JOURNAL. River, the first of its type erected in the United 


States, was opened on Dec, 20, in the presence 
of about 2,000 invited guests and many thou- 
300;civil engineers, prin- 
cipally members of the Am. Soc. C. E. were 


-} among the guests of the railroad companies. 


The bridge was first tested by covering both 
tracks with twenty Consolidation engines, and 
twenty-four cars loaded with gravel. 
was eminently successful, and Chief Engineer 
C. C. Schneider, the designer of the bridge, 
and the Central Bridge Company, of Buffalo, 


who built it, are to be congratulated upon their 


work; and in mentioning these parties we 
should not forget the names of Edmund 
Hayes, the engineer of the Central Company, 


and 8. V. Ryland, the Superintendent of erec- 
tion, both of whom had most important duties 


to perform and did them well. 


In our issue of October 6th, we gave an illus- 
trated description of this bridge, so we will not 
But we can not help referring to 
the progress in bridge building in this country 
as illustrated in the design, location and erect- 


repeat it. 


ion details of the Cantilever as contrasted with 


its near neighbor, the famous Roebling Sus- 
The Cantilever was erected 


pension bridge. 
in seven months, counting from the first stone 


laid in its foundations, and at a total cost of 


about $800,000; while four years of time and 
more than two millions of money were required 
for the building of the railway suspension 
bridge over the same gorge. 


just applied to the Cantilever. Less than thirty 


years intervene between the two designs, but 


they have been years of rapid and radical 

progress in engineering, and these two bridges 
fully illustrate the advance. 

st alii 

WIRES ON THE ROOFS. 


The introduction of electric lighting has 
awakened, in a very lively manner, the public 
interest in over head wires, and for this awak- 
ening all parties, save the telegraph compan- 
ies, should be correspondingly thankful. An 
official of the American District Telegraph Co., 
estimates that there are now about 5,000 miles 
of wire strung among the house tops of New 
York city. These wires have been growing in 
length daily, are still growing, and their 
presence has long been recognized as a source 
of danger at fires, as an annoyance to residents 
from their Aeolian-harp qualities and as a 
damaging adjunct to the houses themselves. 
The powerful electric current now required for 
the new method of street lighting has simply 
added an element of possitive danger to what 
was before little more than a public nuisance. 

Notwithstanding the evidence of the daily 
press and the testimony of numerous indi- 
viduals who have practically tested the capa- 
bilities of a severed electric light wire, no less 
an authority than Prof. Henry Morton of the 
Steven’s Institute says that such broken wires 
are not dangerous. A current that will knock 
down a horse, an event that has happened more 
than once lately, is calculated to startle a 
man coming in its way, to say the least. We 
are certain that none of the late victims in 
this city will care to repeat their experiments 
in electrical science, with the Professor’s as- 
surance that no harm will follow. 

Professor Morton and Vice-President Rowley, 
of the Brush Electric Light Company, together 
with others connected with similar companies, 
have just been testifying before the Financial 
Committee of the Board of Aldermen. They 
all unite in saying that laying wires boxes in a 
box or trough underground is not feasible; 
nothing but a huge subway or sewer will 
answer the purpose. They estimate that it 
will take two years to lay a few circuits under- 
ground, etc. 





The test 


And we doubt 
also if the latter would stand the severe test 





DECEMBER 22, 1883. 








We fear that this evidence may be somewhat 
influenced by the connection of the gentlemen 
with their respective companies. Going under- 
ground would be a costly move to the parties 
interested, and we do not blame them for re- 
sisting to the extent of their abilities, but when 
public life and property is at stake, private cor- 
porations should not be spared. 

With respect to the feasibility of the “box 
or trough” plan, we advise these managers to 
read the papers. Both Washington and Phila- 
delphia now have electric light wires so dis- 
posed of, and according to all reports the ex- 
periments have been eminently successful. 
Mr. Rowley evidently knows something about 
these underground systems, as he refers in a 
disparaging way to the Philadelphia method 
as a scheme to float stock. Of course it is, and 
so is the Brush Electric Lighting Company, 
but the Philadelphia plan, if as successful as 
the papers of that city say it is, is only a most 
decided improvement upon present methods in 
New York, and should be investigated and 
adopted, even if its stock does rise in the 
market by such action, and the stock of the 
Brush Company be correspondingly depressed 
by a compulsory outlay for an underground 
system. We are advocating the greatest 
benefit to the greatest number, regardless of 
the especial system adopted. The overhead 
wires must go. 

Since writing the above, we notice that the 
Board of Aldermen have passed an ordinance 
giving the Electric Light Companies two years 
in which to bury all their wires. The telegraph 
and telephone companies are to be heard this 
week. In any event the first step has now 
been taken in the right direction, and we are 
curious to see what these companies are going 
to do about it after the declarations made be- 
fore the Board. 


or 
Engineers and the Corporations Employing 
Them. 


The last number of the London Contract 
Journal contains a sensible editorial under the 
head of ‘‘Local Boards and their Officers.”’ 
The text of the article is a late difference of 
opinion in the Hendon Local Board (England), 
as to the insertion of certain clauses in the 
contract and specifications whereby the En- 
gineer is given more power than certain mem- 
bers of the board thought wise or advisable. 


The following were the points especially ob- 
jected to: the leaving to the engineer the sole 
control of £2,000, ‘*to be expended or used en- 
tirely as the engineer might decide and di- 
rect’ for extras; the decision as to excavation 
carried lower than specified, and to be paid for 
at the ‘‘schedule rates;’’ the clause that the 
work is to be executed “‘to the satisfaction of 
the engineer ;”’ to the explanation of the eng- 
ineer in all disputed interpretations of the con- 
tract being “final and binding;”’ that the eng- 
ineer alone should select the cement to be 
used; that this officer should change or dis- 
miss foremen; and finally and most important, 
that the power to change the character of the 
work should be vested in the engineer, and not 
solely inthe board. The objecting members 
thought that in all cases these clauses should 
read to the satisfaction, etc., of “the board and 
their engineer,’ and that in the last case the 
board should reserve to itself ‘‘all voice and 
authority in the matter.’’ 

Most of the clauses thus objected to, enter in 
effect into all contracts, American as well as 
English, and with the Contract Journal we be- 
lieve the authority to be properly so vested; 
and if the clauses granting this power to the 
engineers are not now sufficiently clear and 
well defined, they should be made so. And 
we also believe that the combined approval of 
both “‘ board and engineer,’’ however desirable 
it may be for the sake of harmony, is by no 
means always possible. 

The point to be made is the non-interference 
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by anignorant or unqualified board with the | 
technical or engineering details of the work in 
hand. This interference is now entirely too | 
frequent, to the embarrassment of the engin- | 
eers and often to the positive injury of the 
work and loss of the taxpayers. 


Average local boards or corporations are not 
selected with reference to to their knowledge 
and ability as engineering experts, but such 
boards do often contain members who will al- | 
low their personal likes or dislikes to interfere 
with their duty; or, more dangerous still, im- 
agine that they “ know all about’’ the work in 
question, and spoil well-laid plans and squan- | 
der public money by attempting to put into) 
practice their *‘ practical’’ ideas. 

Some one party must be the engineer and | 
decide upon all engineering questions, and | 
who is so well fitted for the duty as the engin- | 
eer himself? As the Journal remarks, engin- 
eers are the paid employes of the boards en- 
gaging their services, and in that degree are 
servants of the board. And if a check upon 
the actions of the engineer is needed, the 
boards already have that restraining power, in 
the reserved right to discharge its employe. | 

This power of discharge can be used for 
good or evil as the composition of the board 
may effect the matter, and while a good engin- 
eer may thus be sometimes dismissed by a bad 
board, all boards as arule should and do re- 
serve to themselelves this right. The incom- 
competent official can in this way be got rid of 
and the worthy man does not suffer in reputa- 
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the hands of designing men—tools selected for lit, as eels get used to being skinned alive (it is 
their pliability. | said). 

We are glad to see the question agitated | American apothecaries are now extricating 
however, for the average board does not now | themselves from a similar entanglement of the 
sufficently respect its engineer andis too prone small denominations. Hitherto. the U. S. 
to dictate in matters which properly do not | apothecaries’ weight used to be the troy ounce 
concern it. The exact division of authority is | divided into Xdrahms and 480 grains. Hith- 


rather a delicate subject to handle because of | erto, the U.S. apothecaries’ measure used to 


the many influencing conditions to be con-| bea fluid-ounce of one-sixteenth of a U. 8. 
sidered. . But as a rule the public interest will | jiquid pint divided into 8 fluid drachms and 480 
suffer least when in the hands of the engineer. |minims. This fluid-ounce held an irregular 
who by training and experience is generally | weight of water about 5 per cent. more than 1 
much better fitted to decide upon all disputed | avoirdup« xis ounce and about 5 per cent. less 
points concerning public works than are the | than 1 troy ounce; the fluid drachm held about 





tion by severing his connection with unworthy 
masters. 


The board in matters of finance and general 
policy should have full control,for in these mat- 
ters they are responsible to the authorities or 
peopleappointing them. Butthey are responsi- 


ble too for the selection ofan intelligentand com- | 
petent engineer; and inappointing such a man | 


to guide and advise them in matters they can- 
not understand they delegate to him so much 
of their power as refers to the engineering. 
and they should heed his suggestions and re- 
spect his knowledge and experience and should 
be careful not to interfere witn his duties. 


In the expenditure of the £2.000 for ‘‘extras,”’ 





we rather agree with the objecting members of 
the board and believe that such outlay should 
have the approval of the board. Ina radical 
change of plan or material the engineer also 
owes it to his employers to fully explain the 
nature and purpose of such changes and ob- 
tain their approval before he orders the work ; 
both the cases cited involve considerations of 
finance as well as engineering, and the board 
is the authorized financial agent. 


If the board is too short-sighted to perceive 
the wisdom or policy of proper alterations of 
a general plan, the engineer’s wisest course, is 
to put himself upon the record and resign his 
position; especially if by remaining, under 
the circumstances, he is likely to suffer in re- 
putation. We well know that “ bread-and-but- 
ter”’ considerations too often interfere with 
the better sense and knowledge of the engi- 
neer in these degenerated days of imperious 
corporations, who will brook no opinions con- 
trary to their own; but we advise on general 
principles, and in the sense of the duty the 
engineer owes his self respect and the stand- 
ard of the profession to which he belongs. 


In the relations existing between the board 
of managers and their advisory officer, the en- 
gineer, we have left out the question poli- 


tics, although this last is a potent element in qu 


the boards, as we are sorry to admit, among 
some of the engineers of our present day. 
Many of the cities of our land are now suffer- 
ing because their officials hold places of poli- 
tical favor, and not by reason of professional 
merit. And when this isthe case the power 
given them can hardly be too limited, for they 
are either unfit by want of training and ex- 
perience for the position, or are mere tools in 


average members of a local board. | 5 per cent. less than the drachm weight ; and the 
We take exception to a remark of the Cun- | 
tract Journal that in matters of finance en- | 
gineers, not being business men, should de- | 
fer entirely to the board. The business in- 
volved is usually engineering !usiness, and 
the every day duty of the engineer, his con- 
tinual struggle with the elements of nature 


is calculated to make him eminently practical | 
‘and develop his common sense. 


And what 
after all is business, as the world terms it, but 
the application of practical common-sense ? 
Without it no “business man” can be successful 
As long as the “‘business’’ pertains in any way 
to engineering, the engineer should be, and un- 
doubtedly is, a better business man than the 
shoemaker or politician who has a seat at the 
board. 


minim about 5 per cent. less than the grain. 
This incongruous scheme is stated but 
searcely used at all in the last decimal revision 
(published 1882) of the U. 8S. Pharmacopeeia. 
There the composition of drugs is generally 
expressed in proportional parts like percent- 
lages, which may be used with any unit of 
weight but most conveniently with a decimal 
system. When absolute quantities are stated 
they are in grams and cubic centimeters and 
generally in those units alone. Temperatures 
are stated in centigrade degrees with the par- 
enthetical addition of the Fahrenheit equiva- 
lents. As this book is the reference manual of 
apothecaries and as upon itis based the Dis- 
pensary or reference manual of physicians, 





EE 


The Metric System for Measuring Water. 


Great Britain defines her gallon as contain- 
ing 10 imperial pounds (called avoirdupois) of 
water under standard conditions, and she de- 
rives her other capacity measures therefrom. 
The British Pharmacopoeia uses for capacity 
the fluid-ounce, which is the twentieth of the 
imperial pint; for weight it uses the avoirdu- 


| pois ounce ; so 1 fluid ounce there holds 1 ounce 


weight of water. 

Great Britain has legalized, and most other 
civilized nations have adopted the metric sys- 
tem, in which there is the simplest relation 


| between the measures and the weights they 


contain of water at maximum density, thus: 


1 kiloliter or cubic meter, holds 1 ton 

1 hektoliter “1 quintal 

1 dekaliter “1 myriogram 
1 liter decimeter 1 kilo 

1 deciliter 1 hektogram 
1 centiliter 1 dekogram 
1 millileter centimeter 1 gram 


How about the United States ? 

The rapid sale of twenty editions of Traut- 
wine’s Engineers’ Pocket-book indicates 
that that author has mastered the art of put- 
ting things; hence that book may be referred 
to for a fair answer as to the commercial meas- 
ures and weights hitherto chiefly used here. 
As a ready method of obtaining the size of the 
measures, it recommends weighing the water 
they hold. (p.516 Title: Water), To facilitate 


this process it gives the weight avoirdupois of 


water at 70° to 75° Fahr., in the following vol- 
umes and denominations : 


Cubic foot in pounds 
= half 2 . 
eo quarter rT 
*, yard ¥ and in tons 
o half pe * e «o 
2 inch _ 
r ounces 
drams 
grains 
LIQUID. DRY. 
Gill in pounds. Pint in pounds 
Pint a ry 
art 2 allon ” 
allon n Peck 
Barrel rm Bushel " 


It also gives the liquid gill in ounces, drams 
and grains, also the number of cubic inches in 


one pound and in 1 ounce and of cubic feet in 


one ton, making 25 irregular values carried out 


to from three to seven significant figures, and 
no two values with the same figures. 


Why do any Americans persist in using this — 


hotchpotch ? Because they are accustomed to 
































the gist of the matter is that American apoth- 
ecaries and physicians are adopting the met- 
ric system ; and other people under 80 years of 
age ought to follow this sensible example. 

In view of the other great advantages of the 
metric system over the ancient weights and 
measures there is a liability to underrate its 
advantage of having the different kinds of 
units related together. To this relationship is 
partly due the ease with which the system is 
learned and remembered and the clearness of 
the mental conception we form of its units, As 
the units of volume and weight are related 
through water, the metric system is especially 
convenient in dealing with water, and merits 
the favor of hydraulic engineer seven more than 
of others. 


The practical advantage of the metric rela- 
tions may be better understood from a few ob- 
vious illustrations. Suppose that from a given 
difference of water level (for instance, the 
height of a reservoir above a surface pipe) it is 
required to find the resultant pressure on a 
square inch or square centimetre (for the pur- 
pose, perhaps, of ordering plumbing fixtures 
of proper strength.) The head in feet x %}.34 
would give the number of pounds on a square 
inch according to Trautwine’s figures above 
referred to. The head in meters x 439°, would 
give the number of kilos on a square centime- 
tre. That is, by the metric system you have 
simply to move the decimal point one place to 
the left. In either the British or the metric 
computation a correction may be applied in 
case the temperature differs so much from the 
standard as to require any. 

Suppose that from given dimensions of a res- 
ervoir it is required to find how many U. 8. 
gallons or liters it holds, a computation that 
must have been made many times to supply 
Mr. Croes with the statistics he has been pub- 
lishing in ENa1neertnG News for several years. 
Having obtained the contents in cubic feet 
from measures in feet, you have to multiply 
by Y#f or 7.4805 to get U. 8. liquid gallons. 
Having obtained the contents in cubic meters 
from metric measures, multiply by 1,000 or an- 
nex three ciphers, to get liters. 

Suppose that from scale measurement of a 
city plan, it is required to determine the drain- 
age areas of its sewerage districts. If the di- 
mensions are read in feet and areas needed in 
acres, according to the common practice, con- 
tinual divisions must be made by 43,560, a 
wearisome bit of drudgery. [If the divisions 


uare meters may be re 
y dividing by 10,000 or 
pointing off four decimal places. 
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GALLONS PER HEAD PERDAY. _ percent. ef 


BOSTON WATER WORKS. 











. 38 
— § SE Bet. Insp'n. Aft. Inap'n. [Amt. saved Meduction. 
The Boston Water Board submitted a report) 3 32 ow. 228 roa. 222) 2 ESE on 28s 
to council on Dec. 6, covering the work done | me x aS pasie passe 
during the fall months. *0.3 7a) 4 75| 64 93 a6 
. 42.9 ‘ 17.6 16.3 09 8 
The consumption from the Sudbury and/|5 se G2, ms Se A) 29) 13| Bs 
Cochituate works durirg November was 2),- 5 2000, 66.8 i 35. 17) 93 17.5 19.7 
. 6 2,500 73.3 al 31.3 2 42.7 3.2 
080,000 gallons per day, a reduction of 8 per 71700 8 61.0 56 40.5 | 5 IKT M6 40.2 
cent. from that of the corresponding month of |— § tri os me ot 63a) oe eS. tS 
1882. The result of the figures giveninthere-|= 1} Gf @o Bo #2 Be Be ss ai 
port show that at the above rate the storage in|~ 3235 S&2 if #8 29 #1 #4 33 33 
the Sudbury river reservoir would be ex-| [#335 ‘63, m2 a7) 6S! 642, G1 SI) a? 
hausted in ten days: the Cochituate supplyis; [$225 Bi @2 29 me f2 oie eo 
oe by nr aye ae ae = ee — | oe et | get | tLe asi 2 
gallons per day. aken into consideration the ‘34000 one 682 @6. S39. m2| a3) mel SS 
present small yield from the rivers and the : | Bae yee 
near approach of winter which will stillfurther| The inspection, as far as made, demonstrates 
reduce the supply, the Board remind the | the fact that even among houses of the same 
citizens of Boston that the outlook for supply- | ejass the waste varies widelv: and also that 


ing the city at its present rate of consumption 
for the next 60 days is very precarious. 


The quality of water as now furnished is un- 
usually good, as shown by analyses accompany- 
ing the report. 

Much work has been done in deepening and 
cleaning the different reservoirs during the 
past half year. An aqueduct is in process of 
construction across Farm Pond to prevent con- 
tamination of the Sudbury river water, in its 
passage over this lake. 


The system of inspection and prevention of 
waste inaugurated last June is very properly 
made the chief point in the report. A saving 
of not less than 3,000,000 gallons per day has 


the night consumption can be easily reduced to 
10 or 12 gallons per head, instead of the 33.9, 
the present average, in the city proper, and 
23.3 gallons in S. Boston. The meters are of 
great benefit for localizing waste; sidewalk 
stop-cocks, by which the houses can be shut 
off from the mains, would be of great value in 
detecting leaks in the mains. One of the latter 
of 3,000 gallons per hour was thus found out 
during the Boston inspection. 

The cost of the work in the city proper and 
South Boston has been as follows. 
NE I ic 5 Lease sn onc ne Bigs x8 $3,013.73 


Cost of Setting Meters................. 1,582.76 
Cost of Management of Meters ...... 1,878.25 


already resulted from its adoption. BN oie nae car cvsnonnne 


From the report of Dexter Brackett, ap-| Three hundred of theChurch waste detectors 
pointed as engineer in charge of this new de- | have been set with good results. This a pecu- 
partment of inspection and waste prevention | liarly constructed stop-cock, invented by B. 8. 
we extract the following details :— Church, Chief Engineer of the New York Aque- 

The inspection has been carried out by the Gust Commission. “ is applied to the ser 
use of the Deacon waste water meter, which oe oe “i ordinary 0 cock, and by 
records automatically upon a diagram the repeen of a ho ow stem reaching to the surface 
amount of water used in any section. The of the sidewalk a pressure gauge can be at- 
metre is set and connected with the street tached to the stop-cock and by turning the 
main, the gates on the borders of that dis- cock to different positions the gauge will indi- 
tribution section are closed, and the water ae eee room eae gs 
that is consumed by the 2,000 or 3,000 people ™ “ “ aaa et as - on ' 
in that district must pass through the metre ene COae eee oe 
and the amount be recorded, If the quantity The report calls attention to the benefits of 
used is disproportionately large, a house ec Sete Scaee ieee a Se eaea 
to house inspection is made; by shutting cer-|°" ~~’ wee ee ee ee ere 
tain stops the amount of waste in each street ters are used, and the daily consumption per 


: head is only 36 galions. 
is determined. After any discovered defects 
other sets of diagrams are taken at the The Boston Water Board desire the adoption 


metre, and this system continued until the of neon eae plan: . dcaaaiadal 
: 1. To put recording meters on all manu es, be- 
waste fo CuaeneS. 2 tween stores, business establishments, hotels, tenement 
The present consumption of the whole East houses, and all other places where a large quantity of 
Boston district is about 48 gallons per head | water is used or where waste prevails. 
per day of which 15 gallons are metered for To Sere eeeennae pero a eeramn, 
: portions of the territery supp with water, mak- 
manufacturing purposes, leaving $3 gallons ing specific districts and doing the work in conjunction 
per head for domestic supply. The saving | with the house-to-house inspection. 
effected in Kast Boston was accomplished by! 3. To begin the putting in of sidewalk stop-cocks at 
the detection and suppression of the following | once, adopting theChur~h stop-cock as the best comple - 
sources of water: ment to the Deacon, if the further trials continue to 
prove its excellence. 
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Defective fatioets. ..........6..... 044: .... 387| ‘To carry these plans into execution the board 
Defective water closets.................... 240/asks that the following appropriations be 
Defective ballcocks Aes \ Sedes FikAed cae he > 
Defective inside services.................... —.. 
Defective stopeocks.....................6... 41| 1: For recording meters, $150,000. 
Defective street mains...................... 2. For Deacon waste detectors, $50,000. 
Water closets found running............... 32| 3. For Church or sidewalk stop-cocks, $50,000, 
Faucets found running................ es econ ee ee et 

__. | Sewerage of Little Falls, Herkimer Co., N. Y. 

Total , cham sia Scat x 


WRITTEN FOR ENGINEERING NEWS BY C. F. CAR- 


The total cost of the work, including the hase gre pulse 


setting and operating the metres and the house 
to house inspection of the entire East Boston augurate a system of sewerage for this village. 


Cone See Fons Heretofore little had been done in this direc- 
For a thorough examination of the water | tion and almost wholly of a private nature. 


fixtures of the entire city nine Deacon metres| 4 natural water course runs in a diagonal di- 
have been purchased al] of which are now] rection under the most populous portion of the 
in use, town, this has been arched and covered up as 

As showing the consumption per head previ-|the progress of building demanded, and has 
ous to and after inspection in the city proper, | become the main sewer and carry-all of the 
the following table is submitted, among/town refuse, including ashes, garbage, filth, 
others :-— silt, surface water, etc, 





Active steps were taken this season to in- 








House drains commonly open at the curb - 
a partial movementin the sewage being kept 
up in the majority of the streets from the con- 
tinuous flow of water from leakage from the 
old-fashioned wooden pen-stocks which are a 
portion of our limited and antiquated water- 
supply system. 

In the streets where the pen-stock is not, 
the refuse lies rotting in the gutters until some 
friendly rain storm furnishes water enough to 
remove it a little further down, till at last it 
reaches the Mohawk River, where it is lost in 
the greater flood. 

A private sewer consisting of 570 lineal ft. of 
15-inch vitrified pipe runs along the west side 
of Ann street from Main street to the north 
side of the N. Y. Central Railroad tracks: at 
this point it connects with 600 ft. of 20-inch vi- 
trified pipe which crosses the tracks then 
curves first to the left with a 25-ft, radius then 
to the right with the same radius, thence fol- 
lows the line of the old Erie Canal feeder and 
into the Mohawk River a little above extreme 
low-water mark. 

The above 600 ft. of 20-inch sewer was built 
by the corporation and was intended for a 
main outlet to the river independent of the 
water course above mentioned. 

Lots to the extent of tive or six blocks drain 
into these sewers and thence to the river. 

The natural water course is uncovered after 
crossing the N. Y. Central Railroad tracks 
and its bed and banks are reeking with 
filth. 

There are, besides, other minor sewers of 
more or less importance, but where they be- 
gin and where end are facts only known to the 
builders thereof. 

Early in the past summer the village trus- 
tees awarded a contract to Fred. Williamson 
“to provide a system of sewerage in John 
street, Second street, Mary street and William 
street, under plans and specifications made 
by Watts T. Loomis.”’ a lawyer and engineer 
resident in the village. 

The prices to be paid were as follows, viz: 

John street $3.29 per lin. ft. 

Second street $3.41 per lin. ft. 

Mary “ a "is 

William “ Le * i 

All to be 12-inch vitrified pipe of the first 
quality. 

Difference in price tobe paid contractor be- 
tween plain pipes and branches. 

Sewer to be completed by October 1, 1883. 


The extreme differences in prices paid is 
readily explained when one becomes a little 
familiar with the varying nature of the ma- 
terial encountered; which ranges from solid 
trap rock down through all grades of boulders 
to fine gravel, of which latter there is but little 
as in the above case is shown by the 
prices. 

The sewer in John street is an intercepting 
sewer connecting with the aforesaid private 
sewer at its junction with the 20-inch public 
sewer. 


John street has an easterly and westerly 
direction and second, Mary and William 
streets run in a northerly and southerly di- 
rection, are parallel and make an angle to 
the east with John street of about 102°. 


The grade of the streets varies from block 
to block, excepting in the fact that they are 
uniformly down hill one way, and up hill the 
other, with no abrupt and opposite changes of 
grade between. 

John street, however, is about uniform and 
rises lin 100. The others range from 1 in 60, 
to 1 in 30, and even 1 in 15. 

The pipes were placed at a depth of from 4 
to 7 feet below the surface of the street ; grade 
points being given from block to block and 
intermediates being taken from the surface of 
the street. 


Each length was laid in a bed of selected 
fine earth free from stones, and the pipe joints 
cemented with hydraulic cement; clean earth 
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being filled around the pipe and tamped be- | 
fore back filling was begun. 

No man holes or ventilators were built along | 
the line of the sewer, the “‘velocity ofthe flow 
of sewerage being relied upon to carry the 
foul air before it.”’ 

Instead of leaving dead ends at the ipper 
termini a bend was added and the pipe carried 
to the surface where it was covered with a 
temporary wooden box so as to be accessible 
for flushing by means of a fire engine and 
hose. 

The following is approximately the amount 
of pipe and specials laid in the several streets | 
according to the aforesaid contract : 

John street, 12-inch pipe. Total length of 
pipe laid about 1,104 ft., of which there was 
plain pipe about 1,060 ft., and branches about 
44. Branches were 8-inch and 10-inch 7’s for 
house connections, and 12-inch 7’s for street 
connections. 

Second street, 12-inch pipe. Total length of 
pipe laid about 904 ft., of which there was plain 
pipe about 878 ft., and branches about 26 ft. 
Branches were 8-inch 7’s for house connections, 
and 8-inch and 12 7’s for street connections. 

Mary street, 12-inch pipe. Total length of 
pipe laid about 914 ft., of which there was 
plain pipe about 872 ft.,and branches about 
42 ft. Branches were 8-inch 7’s for house con- 
nections, and 12-inch 7’s for street connections. 

William steeet, 12-inch pipe. Total length of 
pipe laid about 910 ft., of which there was plain 
pipe about 876 ft.,and branches about 34 ft. 
Branches were 6-inch and 8-inch 7’s for house 
connections, and 12-inch 7’s for street connec- 
tions. Total plain pipe laid about 3,686 lineal 
feet; total branches laid about 146 lineal feet; 





Ir is reported that the Hon. Ropert M. Has- 
| BRoucK, of Rensselaer County, will be Deputy | 
to State Engineer and Surveyor-elect Elnathan 


Sweet. He was City Surveyor of Troy under 
Mayor Murphy and member of Assembly from | 
the Second Rensselaer District in 1865. 


Mr. Jonn GranaM, Jr., has resigned his office | 


as engineer of the New River Division of the 
Norfolk & Western road, and has accepted the | 
position of General Manager of the Camden, 
Iron Works Camden, N. J., the extensive es- 
tablishment formerly known as the Starr Iron 


| Works. 


James 'T. GarpNer, for the past two years 
| Division Superintendent of the Buffalo, New 
York and Philadelphia Railroad, has just 
been appointed General Superintendent of the 


Rochester and Pittsburg Railroad, with head- 
He is the youngest 


quarters in Rochester. 
railroad superintendent in the country. 


|son Coolidge, also of Boston, as President of 





total pipe laid about 3,832 lineal feet. 

The pipe was from the Calumet Fire Clay 
Company’s works, now merged into the Na- 
tional Sewer Pipe Company of Wellsville, Ohio, 
and was said to be vitrified, and salt glazed. 

Watching the above work as it progressed, I 
have felt some doubts of the durability of these 
pipes in the deep, rocky trenches where large, 
loose masses of earth overlay them, withonly a 
thin cushion of earth between, and believe a 
thicker and stronger pipe would be cheaper in 
the long run. I should be very glad to get the 
opinion of any engineer who has had experi- 


ence in laying pipe sewers under similar cir-|™®" of great originality and boldness, and 


cumstances, of either soil or location, or both, 
and any comments or criticisms on the plan 
or construction of the above would be gladly 
received. _ 


PERSONAL. 


D. Mc. N. raurem, of ENGINEERING 
News was elected a member of the Institution 
of Civil Engineers, London, on December 4, 
1883. 


In the N. Y. State Engineer and Surveyor’s 
office are employed a deputy, a canal clerk, a 
land clerk, a railroad clerk, an assistant rail- 
road clerk and six division engineers, who are 
assigned to duty on the canals. 


Boston, Mass.. Decomber 8.—F. K. Ballou, 
one of the best-known contractors in this city, 
has begun libel suits against the Boston daily 
Globe for $20,000, and the New York Times for 
$40,000. The complaints is based upon state- 
ments affecting Mr. Ballou’s integrity as a 
business man. He was charged in dispatches 
to these newspapers with having run away 
from Mystic, Conn., leaving obligations to the 
amount of $35,000. Mr. Ballou denies the 
charges. He suys he took four contracts in 
1882 to build breakwaters at Nantucket, Ston- 
ington, and New Haven, and a dock on the 
Thames River. Owing to the increase in the 
price of labor he lost heavily, but he completed 
his contracts according to stipulations, his 
bondsmen losing nothing. He took down his 
derricks, housed his engine, discharged his 
towboats and barges, and openly left for Bos- 


ton to procure money to pay off his men, and 


did not abscond as charged. 





Henry VILLARD announced on Dec. 17, that 
he had resigned the Presidency of the Oregon 
and Transcontinental Co. and Oregon Railway 
and Navigation Co. The resignation will 
probably be accepted and Wm. Endicott Jr., 
of Boston, willsucceed him as President of the 
Oregon and Transcontinental Co., and Jeffer- 


the Oregon Railway and Navigation Co. 


Gen. Ricuarp D. Cutts, First Assistant Super- 
intendent of the United States Coast Survey, 
diedin Washington on Thursday, aged 66 years. 
He had recently returned from Rome, whither 
he had gone as delegate to the Geodetic Con- 
vention. Gen. Cutts was connected with the 
Coast Survey the greater part of his life, but 
during the war served on the staff of Gen. 
Halleck. He was born in Washington, and 
was a son of Hon. Richard Cutts, who was a 
member of Congress from Massachusetts from 
1801 to 1813, He leaves a widow and four child- 
ren, one of whom is Lieut. Richard Cutts, U. 
S.N. 


Victor Newcoms who has just retired from 
his many railroad and banking interests with a 
fortune estimated at from $6,000,000 to $8,- 
000,000, commenced with no other capital than 
energy and shrewdness about eleven years ago, 
when he was only 34 years of age. He is a 


was the first to discern the importance of a 
Southern railway system, and by consolidating 
the various lines then merelv struggling for 
an existence, built up one of the most profit- 
able railway systems in the country. He has 
lately been extensively engaged in the Mexi- 
can railway, and for several years past was 
President of the United States National Bank. 


Brevet Mason GENERAL THOMAS JEFFERSON 
Cram, Colonel Engineer Corps, United States 
Army, retired, died suddenly in a Chestnut 
street (Philadelphia) horse car on Dec. 20. 


General Cram was born in New Hampshire 
and appointed to the Military Academy in 
1822. He graduated in 1826 and successively 
served as assistant professor of mathematics 
and of natural and experimental philosophy 
until 1836, when he resigned and became civil 
engineer of a system of railroads in Maryland 
and Pennsylvania. In 1838 he was reappointed 
to the army as captain of engineers and served 
as engineer of roads in Wisconsin, Illinois, In- 
diana and Michigan and of river and harbor 
improvements. At the beginning of the war 
of the war of the rebellion he was appointed 
aide-de-camp to Major General Wool, while in 
command of the Department of Virginia. As 
Inspector General he was engaged in the 
capture of Norfolk, May 10, 1862, and after- 
ward superintended the construction of Fort 
Wayne, Michigan. In 1865 he was promoted 
Colonel and the year after brevetted Major 
General “ for faithful and meritorious services 
during the rebellion.’’ General Cram was re- 
tired in 1869, being then over sixty-two years of 
age. He lived at 304 South Nineteenth street 
and leaves one married daughter. 


CORRESPONDENCE. 


HAND-POWER DRILLS. 
| 


| Special Correspondence Engineering News. 
CLARKSBURG, W. Va., Dee. 18, 188s. 
EpitoR ENGINEERING NEWws:—Will some of your sub- 
seribers give their experience with hand-power drills 
for sinking test holes, say 100 ft. deep, and 1 to 2) ineh 
| diameter; cost of drill, weight, number of men employ 
ed, rate of sinking, material bored, and cost ? 
SUBSCRIBER, 


| SOUTH HERO, VT. WATER-WORKS. 
























Special Correspondence Engineering News. 
SovutTH HERO, Vr., Dew, 14, 188s. 

Epitork ENGINEERING News:—There is a renewal of 
the water-works question at this place, and so much 
so that the Citizens’ Association have caused ta be made, 
by me, much more extensive surveys, for works more 
extended than those of some five years ago. There will 
be some three miles of main pipe with a head of ninety 
feet from reservoir, and 127 ft. from lake to reservoir. 


Power—Coreoran wind-engine. Very truly, 


HENRY HARDING, 
Engineer. 


THE MEMPHIS SEWERS. 


Special Correspondence Engineering News. 


NoRWICH, Conn., Dec, 18, 188. 
EpItoR ENGINEERING News:—In your issue of Dee. 8, 


it appears that City Engineer Knight of Kansas City, 
says, speaking of the Memphis sewers, “It had been 
found necessary to almost entirely reconstruct the sys- 
tem as originally furnished by Mr. Waring.” 
extent is such a statement supported by the facts in 
the case? 


To what 
Yours respectfully, 

C. 
(The columns of ENGINEERING NEWS are open to the 


evidence requested. Personally, we have never been in 


Memphis. and only know of its sewerage syster 1 from 
published reports. We think it only fair to Mr, Warin 
that engineers who have examined his Memphis wor 


and criticised it privately or publicly, should state the 


facts on which their remarks are based.—Ep. Ena, News.| 


PROBLEM IN SURVEYING. 


Specia! Correspondence Engineering News. 
HomMEworrtH, Cot. Co., On10, Dee, 15, 1883, 

Eprtok ENGINEERING NEws:—I see no special diffi- 
culty in the way of solving the “ Problem in Surveying,” 
in the News of October 13, 1883, by “C. E.” of Pitkin, Col., 
except a liability to errors in using so many figures. 
The Traverse does not “balance” very closely for 
Transit work but would do very well for plain compass 
bearings. The error in southing is 3,864 ft. and in east- 
ing 1,034 ft., which being distributed proportionally 
among the distances, gives an area of 19.40 acres and @ 
fraction over. 

The rule suggested by “C. E.” for finding the total 
latitude of each station is all right, and proves in this 
ease. It is not necessary in finding the area but would 
assist is plotting the work. Respectfully, 

GEC. R. GYGER. 

ie 40 is correct, as acknowledged December 15, by ‘J. 

‘ot White Hall, Ky., who has worked it out. A 
a answer mee the Soult of a clerical error. The 


figures will be ais yen next month in Surveying and Build- 
ing Newrsa.—Ep. Ena. News.) 


A HORIZONTAL WELL. 





Special Correspondence Engineering News. 
Wiimrnoron, N. C., Dec. 12, 1883. 
Ep1itok ENGINEERING News:—Referring to inquiry 
about a horizontal well; “ Kidder’s History of New Ips- 
wich, N. H.,” published in 1852, relates the following 


| about David Hills, who became a resident of that town 


in 177 

“In aupplying himself with water he resorted toa 
most successful expedient. He reasoned thus: if my 
neighbor at the top of the hill obtains water by digging 
sixty feet, why may not I obtain the same by ruaning a 
shaft into the side till I reach the same point. He acted 
upon the obvious conclusion and made a horizontal 
well, which not only supplied a perpetual stream to his 
house without the trouble of drawing, but afforded a 
most ample and capital cellar for the storage of butter, 
cheese and other articles from both heat and cold.” 

Another expedient of this old-time hydraulician may 
be considered worthy of a place in your columns, 

“ His fruit was of the best kind, and never failed, and 
it is quite remarkable that he employed a process for 
preserving his trees from canker-worms, which was 
tantamount to the only effectual one now employed, 
and is good evidence of his careful observation and in- 
genuity. He led the stream that ran down the road in 
the early part of the year to each of his trees, and dug 
a trench so as to encircle each one with water, thus at 
the same time watering the tree and protecting it from 
worms,” Truly yours, 

JOHN C. CHASE, 
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MISCELLANY. 


Tuer sanitary precautions taken at Windsor 
after Prince Consort's death have resulted in a death 
rate last quarter of only 9.4 per 1,000. 


BaRTHOLD!’s statute of *‘ Liberty Enligtening 
the World,” is now entirely finished, according to adis- 
pateh from the committee in Paris, sent to General 
Grant this week. 


Woopen ties for railways are becoming more 
expensive every year,and the time is coming when 
possibly some substitute will have to be devised for 
forthem. The chief engineer of the Reading Railroad 
is about ’o try some experiments with steel ties. 


Dr. DominGo Frere of Rio Janeiro claims to 
have discovered the yellow fever fungus. He has named 
it Cryptococcus Zanthogenicus, and finds that animals 
innoculated with it soon show all the usual signs of the 
disease before death and on dissection. 


Tue Thames is about to have a second tun- 
nel. The Severn resents the attempt at atunnel by pe- 
riodically flooding out and drowning the operators, the 
Mersey tunnel is rapidly becoming a fact,and the pro- 
jectors of the Humber tunnel promise success, 


Tue San Luis Valley, Southern Colorado, is 
to be irrigated by means of a great canal, work on which 
will soon begin. The canal is to be seven miles long 
and sixty feet wide at the bottom, and there are to be 
many lateral canals from it. It is intended to redeem 
30,000 acres of land now almost worthless. 


Tur Mackey Postal Telegraph people claim 
that they have obtained concession for the monopoly 
of the Brazilian Cable business, and they also propose 
uthird cable to Europe this year. They propose to ex- 
tend the postal lines to every town of 10,000 inhabitants 
in the United States, and will duplicate the Western 
Union property, including its cables, for $20,000,000, 


Tur highest velocity that has been imparted 
to shot is given as 1,626 feet per second, being equal to a 
mile in 3.2 seconds. The velocity of the earth at the 
equator, due to rotation on its axis, is one thousand 
miles per hour, or a milein 3.6 seconds; and thus, if a 
cannon ball were fired due west, and could maintain its 
initial velocity, it would beat the sun in its apparent 
journey round the earth. 


Some years since, at a banquet given in his 
honor in Paris by the English there, De Lesseps boasted 
his English descent, and located his ancestors some- 
where in the northern counties of Durham or Cumber- 
land. The other day when he crossed the border this 
Napoleon of canals, after the fashion of his prototype, 
who was a free thinker at Paris, a Mussulman in Egypt, 
a Catholic at St. Helena, proclaimed himself a Scotch- 
man by race and blood. 


Two scientific investigators, one Swiss and 
the other French, have been analyzing the Alpine air. 
They ascertained that entirely pure air is not found un- 
tilan altitude is reached of from six to thirteen thousand 
feet above the level of the sea. The atmosphere around 
the lakes below that level, however pure and healthful 
apparently, was found to contain bacteria. Nevertheless, 
it was pure enough by comparison with that of the 
French capital, where the bacteria contained in a square 
foot of air are seven thousand times more numerous 
than those in the same quantity of air in one of the 
Swiss valleys. 


AccorpIne to the Gazz. Med. Ital. Venete, 
Prof. Silvestrini has made a series of experiments to as- 
certain if the miasm of malaria really exists, as isgener- 
ally supposed, in the dew and the soil. He collected soil 
and dew from notoriously unwholesome places and in- 
jected infusions of them under his skin, having first as- 
certained that they held various forms of sporiferous 
and other bacilli. No evil results were experienced. 
He tried similar experiments on his wife,and he and 
his friends made fifty-two experiments with dew and in- 
fusions of soil collected from many places. All of them 
proved innocuous. The Professor denies, therefore, 
that a primitive infection is the eause of malarial fever 


Ir appears from some figures given in a re- 
eent speech by M. Banderali, the chief engineer to the 
Northern of France Railway Company, that,in point 
of speed, at any rate, English Railways still stand first. 
The actual speed attained there sometimes reaches 65} 
miles an hour, while ‘in France, Germany, and Amer- 
iea it never exceeds 624. The average “mean speed” 
(i. e, the speed measured by the time taken between 
terminal stations) is 48} miles an hour with Eng- 
lish express trains and 45 with French. M. Banderali, 
points out that the English railways have one advan- 
tage to start with, for it is not obligatory, as it is in 
most foreign countries, to slack at crossings. In the 
matter of fares, England and France enjoy the distine- 
tion of charging third-class passengers more than any 
other country except Turkey. The average fare in 
Turkey is 8.75 centimes per kilometre (} mile), in France 
6.75,and England 6.74. Norway is by far the cheapest 
country for railway travelling, the third-class fares 
there averaging 1.4 centimes, and next come Russia 
and Belgium, where the average fare is 3.75 centimes 
per kilometre, 


ENGINEERING NEWS AND 


NEWS OF THE WEEK. 


** Dynamic ENGINEERING.’’—At a recent meet- 
ing of the Directors of Washington University, 
St. Louis, created a new chair of dynamic engi- 
neering. It will include, with what was form- 
erly known as mechanical ee the 
applications of electricity to the arts. The 
two great forces with which mechanism will in 
future concern itself are steam and electricity. 
The Pe application of these forces, with 
a full knowledge and use of the theories in- 
volved, will be taught under the head of dy- 
namic engineering. No endowment has yet 
been secured for the new chair, and hence 
application was recently made to the Secretary 
of the Navy for the detail of an accomplished 
engineer who should act as Professor of Steam 
Engineering in accordance with the act of 
Congress authorizing such detail. Acting upon 
this request Secretary Chandler has detained 
Assistant Engineer, Wm. H. Allderdice, who 
will enter at once upon his duties in the Uni- 
versity. 


At a meeting of the Brooklyn Board of Edu- 
eation, Mr. H. W. Wheeler presented an elab- 
orate report, showing that in the present pres- 
sure upon the school houses the number of 
square feet of floor space alloted to each pupil 
is only 5.57, and that the number of cubic feet 
of air space for each pupil is 89.7, which is the 
lowest in a long list of European and American 
cities, the proper allowance being from fifteen 
to eighteen square feet of floor space and 250 to 
300 cubie feet of air space. Mr. Wheeler pre- 
sented a resolution providing that after the 
passage of the resolution no new building or 
school room shall be so seated that it does not 
allow at least 14 square feet of flour s and 
200 cubic feet of air space for each primary pu- 
pil, 16 square feet and 225 cubic feet for each 
grammar grade pupil below the third grade, 
and 18 square feet and 257 cubic feet for each 

rammar grade pupil above the fourth grade. 
The resolution was referred to the School 
House Committee to report plans for the new 
school house, in accordance with the recom- 
mendations. 


Bridges and Docks. 


THE omni commissioners of Adams, Mass. 
will order the building of a bridge over the 
railroad between Adams and Maple Grove. It 
is to be 18 feet above the track and 30 feet be- 
tween the abutments. The bridge has become 
a necessity, owing to the rapid increase of 
population in that part of the town. 

oRK upon the Thames River Bridge, at 
New London, Conn.,will probably be soon com- 
menced. All legal obstacles have been over- 
come, and there only remains to be made a 
satisfactory arrangement with connectin 
lines. Negotiations are now in progress, with 
a fair prospect of success. The contract for 
the stone work is said to have been let for 
$300,000. 


THE new railway bridge about to be built 
over the St. Lawrence River will be two and a 
half miles in length. It will connect Morris- 
burg on the Canadian side with Waddington 
on the American side. The St. Lawrence 
Canal will be crossed by a swing bridge 338 ft. 
long. Two spans of 350 ft. each will cross the 
St. Lawrence from the outer bank of the canal 
to Ogden’s Island, and two spans of 150 ft. 
each will connect Ogden’s Island with the 
United States shore. 


Tue incorporators of the Chain of Rocks 
Bridge Company, whose pu is to build a 
bridge across the Mississippi River at the loca- 
tion known as the Chain of Rocks, several 
miles above the present St. Louis bridge. have 
elected the following Directors: illiam 
Glasgow, jr., James P. Card, John L. Fergu- 
son, Amos F. Hoffer, Thomas Howard, Erastus 
Wells, John Edwards. The officers for the 
ensuing year are as follows: President, 
Thomas Howard; Vice-President, William 
Glasgow, jr.; Secretary, A. F. Hoffer ; Treas- 
urer, John L. Ferguson. Two millions of 
stock have been subscribed for. An act of 
incorporation will be applied for at once, and 
| 
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as soon as Congress gives permission to build, 
construction will commence. 


Tue Executive Committee of the Highland 
Junction and Storm King Bridge Railroad 
Company, met December 17th, and made ar- 
rangements to begin work at an early day 
upon the bridge. The total issue of bonds, 
about $5,000,000, is to be taken by London 
capitalists. A contract is said to have already 

en made with a well-known Pennsylvania 
firm for $4,000,000. Engineers are now mak 
the surveys for the route leading to the bridge. 
This, when completed, will link the Erie, the 
tario and Western, and the 
Lehigh and Hudson systems with the New 
York & New. England at eae N.Y. The 
new road will be twenty- miles long. 
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Tae NortHern Paciric Rartroap Compaxy’s 
iron and steel bridge over the Missouri at Bis- 
marck is of four spans, each 400 ft. long. It 
cost a fortune, largel because it was Sead 
necessary to change the course of the river to 
make it more manageable. This was done by 
a dyke, which the accumulations of the muddy 
stream are converting into an impassable 
barrier against itself. The Missouri at this 
point rises thirty or forty feet at certain sea- 
sons, and is subject every -—ae to tremendu- 
ous ice gorges, so that a — which is to 
stand has to be very strong. Foundations for 
piers were therefore carried to unusual depths, 
and a quarry was opened by the company in 
its search for heavy stone. 


To Get an idea of its magnitude imagine 
Niagara River below the falls at Whirlpool 
Rapids suddenly dried up and the yawning 
abyss contorted into Mississippi River curves, 
and you have a fair idea of the Devil’s Canyon 
Colo. The Atlantic and Pacific Railroad 
crosses it on an open iron truss bridge which 
cost over $250,000 and occupied fifteen months 
in building, and causing a delay of nearly six 
months in track-laying, although it was com- 
menced_ before the track was within 200 miles 
of it. It is from the shops of the Central 
Bridge Company, of Buffalo, N. Y., and was 
made there from measurements taken at the 
canyon, and brought to Denver and put to- 
gether. It is of heavy plate, iron beams and 
rods, with its truss work resting on monu- 
ments of solid masonry. From the bottom of 
the canyon this vast structure has a spider- 
web appearance, owing to its great height; 
and a locomotive and cars are strongly sug- 
gestive of the spider and fly. The bridge is 
560 feet in length and 2224 feet above the bottom 
of the canyon. The Government engineers 
reported it is a marvel of ongoing skill, 
and capable of supportiong thirty times the 
weight that any train of cars could possibly 
put upon it. 


Streets, Sewerage and Drainage. 


THE joint special committee on the sewerage 
of Newton, Mass., has recommended the care- 
ful consideration of the Waring system in pref- 
erence to large sewers emptying into Charles 
river. The report has been referred to the 
next city government. 


Work is begun on the great canal that is to 
irrigate the San Luis Valley in Southern Col- 
orado The canalis tobe seven miles long, and 
at the bottom sixty feet wide, and there are to 
be many lateral canals from it—all to irrigate 
three hundred thousand acres of land now al- 
most worthless. Several colonies are to be or- 
ganized to occupy this land. 


Tue following resolution was unanimously 
adopted on Tuesday evening, the 12th, by the 
Sioux City, Ia., Common Council : 

Be it resolved and ordered by the council of the city of 
Sioux City that a system of sewers be established in and 
for the city of Sioux City. 

the city engineer be and is hereby ordered to cor- 
respond with some competent engineer, and report to 
the next meeting of the city council the probable cost of 
the engineer labor required in the establishment of such 
system of sewers. 

LEAVENWORTH, Kan., is building sewers. But 
there has been any amount of trouble “all on 
account of Eliaza,’’ an English Engineer, a ‘“‘re- 
cent importation,” the papers say, whose 
sewerage plans did not give satisfaction, and 
who was replaced by Mr. G. W. Pearson, a 
well-known hydraulic engineer. Mr. Pearson 
has remodelled the system, but found a great 
deal of difficulty. In his report to the Mayor, 
recently, Mr. Pearson says: 

“Tn attempting to use the maps and plans 
made by him, I found the errors so great as to 
make them entirely worthless, in some cases 
showing a variation of more than ten feet; for 
instance, one of his plans showed an elevation 
of 130.92 on Fifth between Kiona and Kicka- 
poo; another gave the same station as 139.17— 
the real elevation was 129.30. Another eleva- 
tion was given in one plan as 123.49; in another 
as 112.66, the real elevation being 120.45. 

After a long and patient trial to make this 
work available, as I fully supposed it would 
be when I commenced, as I was compelled to 
abandon it entirely, and do the work all over. 
The three-inch flushing shafts have been en- 
larged to seven inches; (the same as the 
sewers); added expense is about 80 cents for 
each one, which makes them large enough for 
lamp poles. Size of alley sewers enlarged to 
seven inches; cost of change 3 cents per foot. 
The addition of flush tanks, which change the 

lan to the Waring ayetem of sewerage, is in 

he hands of the council to #ct upon as they 
see fit. I recommend them because experience 
has shown that the English separate system, 
which depends on flushing with roof water, is 
not to be depended on where storms are so ir- 
regular as here, and because the use of flush 
tanks is chea: and far more reliable than 
the hauling of water with earts.”’ 
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Tue Committes on Sewers aoe a list of 
the accepted Streets in Boston in which there 
are no sewers. The cost of building such 
sewers is estimated at $3,309,023. 


Water. Gas and Steam. 


Burrato, N. Y¥. The Water Commissioners 
on Saturday last contracted for the new pump- | 


ng engine with Holly Co. 


Hotty Manvuracturinc Company, of Lock- 
port, have secured the contract for the new 
pumping engine at Hamburg, N. Y 


- Tue tunnel under Lake Michigan that is to 

ive water to Hyde Park,a suburb of Chicago, 
oe been carried out 2,460 feet from the shore. 
It is 6 feet 3 inches in vertical diameter and 6 
feet in horizontal diameter, and has been 
blasted through solid rock. 


Tue annual report of the Water Board of 
Cambridge, Mass., has been presented, giving 
the following figures:. Expenditures to date, 
$1,750,344.97; existing water loan, $1,423,500; 
balance to be provided for, $926,603; receipts 
for the year, $89,462.54—expenditures the same ; 
whole amount of water pumped, 980,670,464 gal- 
lons; an increase of 77,435,555 gallons; estima- 
ting the population to be 60,000, gives and 
average consumption of 447%%5 gallons to each 
person. 


Tue Buffalo, N. Y., Water Commissioners 





awarded the contract for the new pumping 
ae to the Holly Manufacturing Company, 
of kport, N, Y. The engine is to be a Gas- 


kill compound of 15,000,000 gallon capacity, at 
a poston Saeed of 120 ft. per minute. The duty 
guaran is 100,000,000 foot pounds for a run 
of forty-eight hours, and 90,000,000 foot pounds 


for a run of 1,800 hours steam gana eighty 
pounds: work to be completed in one year. 


Tue operatives of the Joliet (Ill)Water Works 
were arrested on the order of the Chief of Po- 
lice while attempting to dig up the streets to 
repair the water mains. It appears that the 
rights and franchises of the works gronted 
originally to Mr. Jesse W. Starr, of Philadel- 
ohik, were some time ago declared forfeited 
and the bondholders took hold of them and 
attempted to put them in shape. The city au- 
thorities were of the opinion that if they al- 
lowed them to repair the mains in the streets 
it would be a virtual acknowledgement of the 
validity of the franchises, and place the city 
in such a position as to force it to accept the 
works. e matter has excited a general hub- 
bub on account of water-takers being deprived 
of water. Unless the present water-works 
company disclaim that the franchise is a val- 
uable asset vested in them the matter is 
cna to be involved in interminable litiga- 
tion. 


Suspension Brivege N. Y. Water Works.— 
By far, the most important of all the improve- 
ments, is the purchase of a new pump and 
engine, thereby insuring to both villages an 
almost unlimited supply of pure water. Pro- 

ls have been received from the Worthing- 

n Company to furnish a suitable yemp for 
$27,500, also from. the Holly Manufacturing 
Company, of. Lockport, a suitable pump for 
$16,050. The latter proposition has been 
accepted, and the contract was to have been 
signed last evening. The new pump, which is 
to be in readiness in six weeks, has a capacity 
of 5,000,000 gallons every twenty-four hours. 
As soon -as 
the old one now in use, will be thoroughly 
ned set up ae eee The = 
pumps, on ve a ca t 
of 7,000,000 gallons. his will no doubt. be 
sufficient for many years tocome. A new 250 
horse-power engine will be put into the build- 

for use in case anyt should occur to 
isable the wheel.— Niagara Gazette, 14th. 


One of the. important questions with which 
the Boston Water Board has to deal at the 
present time is the pollution of Lake Cochitu- 
ate by Brook, which es a consid- 
erable portion of. the 
Various measures have been devised to pre- 
vent the evil, but without avail, and the Water 

of to-day, finds itself in the same 

sition as Brook as did its 
redecessor. The city of Boston having failed 

© secure desired legislation, the State Board 
of Health took the matter up and made com- 
plaint against Riley Pebbles, the proprietor of 
a boot and shoe manufactory, for ning into 
the brook. The matter came before a sheriff's 
jury, which found in ‘favor of Mr. Pebbles, on 

ie ground, it is said, that thi 


| Denis Lo 


e new pump is in running order, | Th 


of Natick. to Sh 





HarTFORD’s water supply is so short that | 


in meters and 


they are talking about ane . 
ons, in order to 


charging one cent for 100 gal 
stop waste. 


Srovx City, Ia., will build water works. 
ng & Co., have the contract for fur- 
nishing iron 
and the special castings at 34 cents per lb. 
f. 0. b. at Sioux City. The Holly Mfg. Co. of 
Lockport, N. Y. will supply the pumps on con- 
dition of certain tests being made. 


A SPECIAL town meeting was held on Dec. 15, | 


at Nahant to act upon the question of securing 
a supply of water. The committee on tubular 
wells reported that the enprepeainn of $1,000 
made at a previous meeting for experiment- 


ing with the tubular wells had been expended 


for that purpose. Wells had been driven, but 
the amount of water resulting from them was 
not sufficent to supply the town. It was esti- 
mated that if a supply of water could be ob- 
tained from Lynn the cost of piping the town 
and placing hydrants would .be between $80,- 
000 and $90,000, It was considered probable 
that Lynn could charge the same rate for its 
water to Nahant that it did to its own citizens. 
It it said the owners of the. Everett springs 
coutemplate supplying water to the Point of 
Pines, and there are some citizens of Nahant 
who favor this as a source of supply to the 
town. It was voted to petition the Legislature 
for an act to authorize the town to secure a 
water supply from some source. The Select- 
men were authorized to advertise for ae 
for laying water pipes and setting hydrants, 
and to report upon the best source of supply. 
after considering the tubular wells, Sluice 
weed, the Everett springs and the Lynn water 
works. 


Railroads. — 
SuRVEYoRS are busy at work on the Fort 
Wayne, Peoria & Galesburg Railroad. They 


have surveyed the lines as far as two miles 
east of Metamora. 


There are 2,000 miles of narrow-guage rail- 
road in operation in Colorado, 1190 in Texas 
and 1100 in Mexico; Arizona has 700 miles 
construction and Utah 16,000 projected. 


E. L. StAHLMAN, Vice-President of the Monou 
route, says negotiations have fallen through 
for the proposed consolidation of the Louis- 
eee New Albany and Chicago, with the Big 

our. 


A MYSTERIOUS party of engineers are survey- 
ing a railroad line on the east bank of the 
pene from East Dubuque to St. Paul. It 
is thought to be the work of the Illinois Cen- 
tral Railroad. 


The gross income of the New York Central 
for the past year, ending Sept. 30, was $33,770,- 
771.82, or more than three millions above the 
record of 1882. The total number of passen- 
gers carried was 10,746,925. 


At the annual meeting of the stockholders 
of the Hartford and nnecticut Western 
Railroad, Dec. 18, the following board of Direc- 
tors was elected: William L. Gilbert and 
Henry Gay, of West Winstead; C. T. Hillyer, 
L. B. Merriam, and J. F. Jones, of Hartford; 
J.O, Phelps, of Simsbury ; E. T. Butler, of Nor- 
folk; Lyman Dunning, of East Canaan; Ferd- 
rick Miles, A.H. Holly, and W. H. Barnume 
omas Cornell, of Rondout, N. Y., and R. B. 
Carpenter, of New York City. The board is 
the same as that of last year, with the excep- 
tion of Henry Gay in the place of 8S. G. Dim- 
mick, of Rondout. The annual report shows 
the net earnings to be $78,820,07. 


Ir is reported that another railroad line is to’ 


be surveyed and built up into the summer 
hotel district of the Catskill Mountains. The 
statement is that the directors of the Mont- 
mery and Erie Railroad now running between 
aes and Goshen in this county, con- 
te te extending the linefrom Montgomery 
okan, a vil Ulster county on the 
line of the Ulster and Delaware Railroad. The 


new line will cross the Wallkill 


ro 
po- River about half a mile north of the Mont- 


gomery depot, running from there along the 
west bank of the river to the village of Walden 
where it will recross the stream. It will then 
follow close to the river to Wallkill village 
thence to the Shawangunk Mountains an 

from he latter point on between lakes Mo- 
honk and Minnewaska, noted summer resorts, 
to Shokah in the heart of the Catskill Moun- 


' thé city did not show | tain region. It is claimed that the building of 
by actual evidence that the water was pol-|this extension will shorten the distance be- 
luted... The next move on the of the city | tween New York and the Catskill Mountains 
will probably be to proceed the common 20 miles. it will make an easier 
law which bits the polhition of any water-| communication to the Mohonk and Minne- 
supply. ‘will bring the matter directly | waska region, which has heretofore been diffi- 

the courts, and the will be cult. Trains would start from the Erie’s 
to introduce some and in New York, and thus make a competitor 
testimony,  —_ ae to the existing lines for summer travel. 





pi sat $35 per ton of 2,000 lbs., | 
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Tue New York West Shore and Buffalo Rail 
| road will be completed and open for business 
ito Buffalo on January 1. On December 14 the 
|company applied to Commissioner Fink to be 
|admitted into the trunk line pooling arrange 
ments. 

General Manager Dodve of the Denver and 
| Rio Grande Railroad admits that an alliance 
|is possible between his road and the Chicago, 


| Burlington and Quincy Railroad, in opposi- 
| tion to the Union Pacifle tripartite pool. 


The Fitchburg Railroad is introducing the 
interlocking switches and signals of the Union 
Co., of Pittsburg, Pa. The new appliances 
were inspected this week by the Massachusetts 
Railroad Commissioners, and approved by 
them. 

Tue Cincinnati, New Orleans and Texas Pa- 
cific Railroad, has determined to change its 
jline toa narrow gauge road, and all engines 
are now being made with that change in view. 
It is supposed the change will be made by 
spring and will occupy four days. 





IMPROVEMENTS are being made at the Edgar 
Thompson Steel Works by which the services 
of nearly one-half of the present number of 
employees can be dispensed with, and rails 
produced cheap enough to yield a fair profit 
| when sold as low as $30 or $35 a ton. 





Tue Denver and New Orleans has 100 miles 
of road completed, and the managers mean to 
push it in the next eighteen months to Cana- 
dian river, then to connect with the Denver 
and Fort Worth Railroad, and thus with the 
Austin Texas system. 

In the early part of January there will 
be a meeting at the Sandwich Rail 


road depot to hear al! persons owning land on 
the proposed route of the Cape Cod @anal, re- 
lating to damages caused by taking land for 
its construction as per agreement of the 
charter. 


OnE of the most shameful instances of de- 
fault in the annals of public works is that of 
the Souris & Rocky Mountain Railway. 

Work on this road was commenced last 
summer at Melbourne, on the Central Pa- 
cific Railroad, and up to this time the frost 
closed operations some forty-five miles, ex- 
tending to Rapid City, had been graded. 

The contractors were Messrs. McDonald & 
Preston. 

Altogether there were employed on the work 
some 350 persons, to whom is owing an amount 
of some $120,000, nota dollar, it is said, has 
been paid a single person employed. The 
only thing received is the board which the 
men consumied ; and for a large — of sup- 

lies the contractors are indebted to store- 

eepers and farmers along the route. 

A number of persons who took sub-contracts 
are ruined, and laborers and others are now on 
the verge of starvation for the want of their 
earnings. 

Those whe profess to know are disposed to 
acquit the contractors of any dishonest inten- 
tion, and blame the stockholders entirely for 
= bad state of affairs.— Manitoba Free Press, 
13th. 


At the invitation of Capt. Charles A. Smith, 
the well-known railroad contractor, of Normal- 
ville, Ill:, a reporter accompanied Mr. Isham 
Randolph, Chief Engineer of the Chicago & 
Western Indiana Railroad, and a party of gen- 
tlemen in a visit to Strathmore, Ind., Friday 
last to inspect the operations of the new bot- 
tomless-bucket excavator, invented and yat- 
ented by Capt. Smith. The work performed 
by this machine was remarkable, and called 
forth the enthusiastic commendation of the 
gentlemen who were present, und who wit- 
n its marvelous performance in excavat- 
ing and loading material on board of flat cars 
at the rate of three cubic yards per minute 
with the labor of four men, including the engi- 
neer and cranesman, the engine furnishing the 

wer to the machine having only one 10x12 

nch cylinder. It also delivered the material 
as excavated on board the flat cars so evenly 
throughout that it could be cleanly unloaded 
by means of a side plow, no trimming being 
necessary. 
The explanation of this rapid work is found 
in the method employed in disposing of the 
material by means of an endless belt which 
acts as the support of the bottomless buckets, 
these traveling with the belt and also cutting 
the material, which is delivered upon the cars 
by means of a lateral conveyor. 

This machine will cut a width of twenty feet, 
and toa uniform depth. It is also self-propel- 
ing advancing as it does its work. 

¢ was said that the cost of the excavator 
complete was less than $3,500, which for a ma- 
chine capable of doing the work that would re- 
quire a hundted men the same length of time 
seems a mere scentee. Truly the world 
moves.— Chicago ‘ 
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Tue latest reports from Panama say that 
20,000 men are at work a thousand laborers have 
just arrived from Jamaica. 


SanFrancisco, Cal.,Dec.4, The Cable Railway 
Company, owners of the street-car patent 
cable-grip, the same that is used in Chicago, 
have commenced suit against the Market 
Street Cable Road, owned by Stanford & Croc- 
ker, for $100,000 damages for infringement of 
their cable-grip patents. 


Work has been begun on five of the long 
tunnels of the South Pennsylvania Railroad, as 
follows: Blue Mountain, by Keating & Co. ; 
gear! by Evans & Ackerman; Sideling 
Hill, by "Brien & Rogers ; Ss Hill, by Mc- 
Mahon, Green & Shanahan; Allegheny Moun- 
tain, by Chas. McFadden. 


Cuicaao, Ill., Dec. 17.—Owing to the swee 
ing nature of the franchise granted by the 
City Council to the Chicago and Evanston 
Railway and the charges of corruption in 
connection with it, the Mayor to-night sent 
in a veto message. The most objection- 
able feature was stricken out and the ordin- 
ance was poms again. The Mayor says he 
will veto the ordinance, but it will probably be 
passed over his veto. 


The recently established through train of 
the International Sleeping Car Company be- 
tween Paris and Constantinople seems very 
efficiently equipped. The originator of the en- 
terprise is Mr. Nagelmackers, a Belgian, 
nephew of Mr. Frere Orban. Mr. N. thor- 
ong y studied here our sleeping car system, 
andfresolved to introduce it into France, but 
had to contend against many difficulties. A 
train leaving Paris now reaches Constantino- 
ple in eighty-two hours. 


It is stated that as soon as the South Caro- 
lina Senate acts favorably on the House bill 
now before it, legislating in the favor of 
Southern railroads and the use of Northern 
capital. Mr. John M. Robinson, President of 
the Sea Board System will at once commence 
the building of a new road from Monroe, N. C. 
to Newberry, 8. C., and that Richmond and 
Danville people will complete the Spartan- 
burg and Asheville Road to Asheville, N. C. 
The action of South Carolina will have the 
effect to prevent the passage of any bill which 
has for its object the regulation of passenger 
and freight rates. 


Tue headings at Gould Tunnel, on the Pan- 
Handle railroad, seven miles west of Steuben- 
ville, O., met on the morning of December 6th. 
The tunnel is 3,245 ft. long, and when com- 

leted will shorten the road over two miles, 

‘sides doing away with some dangerous 
curves. About 1,500 ft. of the tunnel will be 
for two tracks, and will be arched with a six- 
ring brick arch; the balance will be for single 
track, and will be timbered. Under the per- 
sonal supervision of the contractor, Mr. J. M. 
Kuhn, of Erie, Pa., the work is being pushed 
vigorously, and trains will probably be running 
through by the first of May next. The use of 
the electric light in the tunnel has greatly 
facilitated operations. 


Papers were filed at the office of the Secre- 
tary of State, at Harrisburg, December 17, 
showing the consolidation of the Seaboard, 
Pittsburg, and Great Western Railroad Com- 
pany and the Delaware Water Gap and South- 
western Railroad Company, under the name 
of the Seaboard, Pennsylvania and Western 
Railroad Company, with a capital stock of 
$11,500,000, The Company propose the con- 
struction of a continuous road from Pittsburg, 
through Bedford and Franklin counties, to 
the Delaware Water Gap in Monroe county, a 
a distance of 465 miles. Robert M. Janney, of 
Philadelphia, is President of the Company an 
C.S. Hoasly, of Brooklyn, is Treasurer. Nearly 
all the directors are residents of Philadelphia. 
This enterprise is supposed_to_ be in the inter- 
est of the Pennsylvania Railroad Company 
and against the Vanderbilt project in Penn- 
sylvania. 


Tue surveyors of the Reading Railroad Com- 
pany who have been for the past few days en- 
gaged in — out the proposed new route 
in Camden, N. J., finished their line of survey 
as far as Hartman street. The company have 
not met with much encouragement in their en- 
deavors to negotiate for property on Kaighn’s 
avenue, but the American Dredging Company 
are anxious to have the road run up to (their 
nroperty and locate their depot at the foot of 
Hartman street. I] is doubtful if Council will 
allow the Reading the right of way to Hart- 
man street, but would allowthem a depot at 
Kaighn’s avenue, so as to prevent them from 
crossing that thoroughfare. There isa rumor 
that the ordinance introduced at the last meet- 
ing of Council to give the Delaware Shore and 
New Jersey Railroad the right of way ‘to 
Hartman street is a move on the part of the 
Pennsylvania Railroad. 


ENGINEERING NEWS AND 
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Harrissure, Pa., Dec. 14.—The Reynoldsville 
and Falls Creek Railroad Company with a 
capital af $70,000 was chartered to-day, It will 
run from Reynoldsville, Jefferson county, to a 
point on the Rochester and Pittsburg Rail- 
r ‘ at or near Falls Creek, Clearfield 
county. 


Newsure, N. Y., Dec. 14.—To-day the en- 
gineers began relocating the route of the pro- 
posed bridge over the Hudson, at Cornwall, 
and of the connecting railroads. The route on 
the east side of the river will be changed to 
obviate the necessity of "7 op a heav 
grade on the New York and New Englan 
Railroad at Pawling. The change will also 
materially shorten the distance from the river 
to Brewster’s, Practically the terminus of 
the New York and New England road will be 
on the west side of the Hudson. The bridge 
will be two hundred feet high, with spans of 
one thousand feet over the main channel. 


Tue Burrato, New York & PaILaDELPHIA 
Rarizoap has completed negotiations for a 
new trunk line, with the Delaware, Lackawana 
& Western and other roads. The arrange- 
ment or plan has two branches, the first of 
these is a fast freight line. Connection will be 
made from the West New Castle with the 
Buffalo, New York and Philadelphia. This 
system will be used to Olean and thence over 
its Rochester divisior to Belfast, and from 
that point over the Lackawanna and Pitts- 
burgh to Perkinsville, where connection will 
be had with the Delaware, Lackawanna and 
Western for the seaboard. The agreements 
for the line have been signed by the different 
roads. The second branch is for a new trunk 
line which will begin the Baltimore and Ohio 
out of Chicago, run over the Wheeling and 
Lake Erie to Akron, the Pittsburgh, Cleveland 
and Toledo to New Castle, the Buffalo, New 
York and Philadelphia from New Castle to 
Olean, and thence over the Rochester division 
of that road tothe West Shore Junction, where 
connection will be made with the West Shore. 
No specific agreement has been signed with 
the West Shore for the reason that doubts are 
entertained as to whether that road will not 
pass into the control of other persons. 


N was given in a Meriden newspaper, 
December 17th, that at the next session of’the 
General Assembly a petition will be presented 
for acharter for a railroad company to run 
through the towns of Enfield, East Windsor, 
South Windsor, East Hartford, Hartford, New 
Britain, Berlin, Meriden, Wallingford, North 
Haven, Hamden, New Haven, Orange, Milford, 
Stratford, Bridgeport, Fairfield, Westport, 
Norwalk, Darien, Stamford, and Greenwich, 
so as to form a thorough railroad line in the 
central portion of the State to New York by 
way of New Haven an Seer Such cor- 
porate powers will be ask or by the com- 
pany, which is to be organized under the gen- 
eral railroad law of the State, as will enable 
it to buy or consolidate with any railroad with 
which it may connect, and as will facilitate its 
eonstruction, operation, and maintenance. 
This will be Connecticut's parallel and 
Pag al road No. 4. President Watrous, of 
the New York, New Haven and Hartford Road 
was shown the notice of petition to-day, and 
said it was all news tohim. “All I can make 
out of it,” he said, “‘is that it is another 
parallel road scheme, Judging by the pro- 
posed lay-out, T should say that the intention 
was to aim to make a connection at Spring- 
fleld with the Boston and Albany Road. Per- 
haps that company is behind the thing. This 
will make the fourth parallel in the State, the 
other being the Hartford and Harlem, the 
Olmstead or Connecticut and New York Air 


d| Line, and the Boston and New York Island.”’ 


TRON, METAL AND COAL MARKETE. 


PutILapEenputa, Dec. 20, 1883., 

The depression in prices for Finished Iron has 
brought out inquiries for good sized lots for delivery 
during January and February, and manufacturers are 
more hopeful of an active trade during those months, 
than they bhave een for some weeks past; but the prices 
offered are so low as to leave no room for profit, 
and it is now only a question in the minds of manufac- 
turers, whether to shut down, or run without profit. 
Nominal quotations are 2¢c,@2.10 for Refined Bars, and 
1,70@1.80 for common, but these prices are not to be had 
except in small lots, and then only for immediate de- 
livery. The lowest prices for Refined Iron, heard of 
this week, have been 1.90, but there are offers in hand at 
less. Common Iron is wanted at 1.60. Western Iron is 
offered at very low prices andsome orders will be placed 
here unless our manufacturers agree to accept the terms 
offered. Three or four more reductions in wages have 
been announced, and even with these reductions in the 


cost of running, it is doubtful whether the full capacity | witness ai 


have shut down; there is no prospectof much improve- 
ment in demand for several s tocome. Nails are 
quoted at $2.45@2.55, and there are offers at $2.35. This 
declining tendency is the result of overproduction and 
the consequent accumulation of stocks. The outlook 
for the Nail trade is very dark. Spikes and other small 
Railway Material are in better demand, and bring better 
prices. All kinds of Iron for engineering purposes are 
dull, but there are indications of an improving activity 
next month. Old Material is asked for, but very little 
sells. Very little is being done in Steel Rails, owing to 
the downward tendency in prices; rails can now be 
bought at $34, and there are Offers in hand at $33. Crude 
Tron is entirely without interest; the low prices of the 
finished product, and the shutting down of mills, is 
checking demand. The only business now being done, 
in either in very small lots, or when large lots are 
bought. it is at concessions so sharp as to leave no profit 
to consumers. 
PIrTsBuRGH, Dec. 20, 1883. 

Graff, Bennett & Co. have reduced wages for unskilled 
as well as skilled labor 10 per cent.; the puddlers and 
rollers work under ascale which determines wages. ‘The 
giass workers’ strike is still unsettled, after another con- 
ference. Both sides are resolute, but the indications 
point to a yielding on the part of the manufacturers, in 
consequence of their inability to obtain sufficient sup- 
plies of glass from Belgium. The coal miners’ arbitra- 
tion is still hanging fire; the arbitrator will render his 
decision next week. A strike has been ordered in the 
third pool. The reduction of 13 per cent. in the Edgar 
Thomson Steel Works was accepted, and Steel Rail 
making will go on. There are several inquiries for 
Steel Rails for spring delivery, but it is impossible to 
give prices. The downward tendency may reduce 
prices to $33, although this probability is stoutly denied 
by manufacturers. The situation is rather discourag- 
ing on all sides, and further restriction of production is 
said to be probable. Two furnaces have gone out of 
blast, and it is likely that more will follow. Forge Iron 
sells at $17@$18; Foundry Irons are in very dull request. 
Merchant Iron sells at 1.75. Nails are down to $2.45 
asked, and actual selling prices are as low as $2.35@ $2.40, 
Pittsburgh men recognize the fact that mors Nats are be- 
ing made than can be sold, and are anticipating the 
competition which will grow out of the accumulation of 
stocks. A fair amount of iron for engineering work 
will be wanted early next year, to complete work now on 
hand, especially for railroads. 

Crtcaco, Dec. 19, 1883, 

The Northwestern Iron Market shows very little 
change: the under tone is strong, and an active de- 
mand forall kinds of Iron and Steel is predicted for 
next year. The only basis of this belief is the fact that 
consumers are are running with very light stocks, and 
all are in need of more material. Southern furnaces are 
bare of Iron. Northern mills are short of stocks. Con- 
siderable inquiry prevails, but buyers generally want 
stocks at prices which are.too low for makers to accept. 
An average amount of business has been offered, consid- 
ering the discouraging circumstances surrounding the 
trade. Manufactured Iron has not declined. and may be 
quoted firm at $2. The fact of so many mills shutting 
down, is having the effect of driving large consumers 
out of the market until after the holidays. No further 
concessions are probable until then. The movement in 
Structural Iron is light. Sheet Iron, especially -galva- 
nized, is scarce at mills, and prices are unchanged, 80 
far as small orders are concernéd. Norway, Swedish 
and Russian frons are in moderate request. The list 
price of pipe has been advacned to 70 peréent. Nails 
are quoted at $2.60 forsmall lots. Large lots can be had 
at $2.50. Hardware is moving rather. slowly and the 
trade complains of general dullness, with the exception 
of shelf goods which are in good demand. Builders’ 
goods are in light request, owing to the close of the 
season. In some kinds of Railroad Supplies there is an 
improving activity. 

COAL. 

The coal trade of Eastern Pennsylvania {s in a leés 
satisfactory condition than it has been since the first of 
the year. Buyers everywhere are supplied for one, two, 
or three months requirements. Stocks are unustally 
large at shipping ports and sidings are crowded with 
loaded cars; the nine days’ sui was an actual 


still active; but notwithstanding this, théete is a great 
deal of new territory being developed and next year will 
because of the anxiety of 


of mills will be employed. Three or four niore mills | new owners to realize upon their investment. 











